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(54) Monitoring and control system and Information recording medium used in the same 



(57) A monitor control system comprises an infor- 
mation gather section (11) for gathering information 
about a state of a to-be-monitored and controlled sys- 
tem, an object storage section (12) for storing an object 
for monitoring and controlling the to-be-monitored and 
controlled system, an object management section (14) 
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OBJECT 
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SECTION 



for supplying the object stored in the object storage 
means, and an object execution section (13) for execut- 
ing the object supplied from the object management 
means, on the basis of information gathered by the 
information gather section. 
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Description 

The present invention relates to a monitor control 
system and an information recording medium used in 
the monitor control system. s 

In a conventional monitor control computer system, 
even if it is of a distribution type system using a plurality 
of computers, the function to be executed by each com- 
puter is fixed. However, with an increase in functions 
(i.e. the scale of system), the number of required com- 10 
puters or the required performance of each computer 
will gradually increase. FIG. 1 shows an example of a 
conventional typical distribution-type monitor control 
system in the field of power systems. 

The system shown in FIG. 1 has a distribution-type is 
structure wherein five computers 71 to 75 are con- 
nected via a LAN 70. The computer 71 performs an 
information input function, the computer 72 a monitoring 
function, the computer 73 a recording function, the com- 
puter 74 a control function, and the computer 75 an 20 
operation support function. These computers perform 
their fixed functions. The computer 71 receives informa- 
tion from a to-be-monitored system 76 such as a power 
system. 

In this conventional system, either of the following 25 
methods (1) and (2) is adopted in order to enhance the 
functions of the system: 

(1) Add a new computer and assign a desired func- 
tion to the added computer, or 30 

(2) Instead of adding a new computer, choose one 
of the currently used computers, provide the cho- 
sen computer with a central processing unit (CPU), 
extend the capacity of an auxiliary memory device 

or a main memory device, and add a function to the 35 
computer. 

As is clear from the above, according to the conven- 
tional methods, the increase of functions is technically 
limited or the cost is increased. 40 

Specifically, the method (1), the number of distrib- 
uted-processing computers is increased, and the added 
computer is provided with an extension function. Con- 
sequently the cost is increased. In the method (2), in 
which an additional CPU is provided and the additional 45 
CPU is made to have an extended function, is feasible 
only in the case of a computer in which a CPU can be 
added. 

In the method (1), a distributed-processing compu- 
ter needs to be provided for each function. If the number so 
of functions increases, the number of computers to be 
installed also increases and this incurs a very high cost. 

The method (2) is not applicable to all types of com- 
puters. The method (2) can be adopted only in the com- 
puter originally having a function of extending a CPU. 55 
Thus, the capability of computers, to which the method 
(2) of extending the function is applicable, is limited. 

The present invention has been made in considera- 
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tion of the above circumstances, and its object is to pro- 
vide a monitor control system wherein the functions 
relating to monitoring can be easily extended and the 
computers can be efficiently used, as well as an infor- 
mation recording medium for use in the monitor control 
system. 

In order to achieve the object, according to a first 
aspect of the present invention, there is provided a mon- 
itor control system comprising: 

information gather means for gathering information 
about a state of a to-be-monitored and controlled 
system; 

object storage means for storing one or more 
objects for monitoring and controlling the to-be- 
monitored and controlled system; 
object management means for supplying the object 
stored in the object storage means; and 
object execution means for executing the object 
supplied from the object management means, on 
the basis of information gathered by the information 
gather means. 

According to a second aspect of the invention, 
there is provided the monitor control system of the first 
aspect, wherein the object comprises at least one of a 
program and data for monitoring and controlling the to- 
be-monitored and controlled system. 

According to a third aspect of the invention, there is 
provided the monitor control system of the first aspect, 
wherein the object management means comprises: 

take-out means for taking out a requested object 
from the objects stored in the object storage 
means; 

determination means for determining whether the 
object taken out by the take-out means is to be exe- 
cuted by the object execution means of origin of 
request; and 

means for supplying the taken-out object to the 
object execution means of the origin of the request 
when the determination means determines that the 
taken-out object is to be executed by the object exe- 
cution means of the origin of the request. 

According to a fourth aspect of the invention, there 
is provided the monitor control system of the first 
aspect, wherein the object management means com- 
prises: 

take-out means for taking out a requested object 
from the objects stored in the object storage 
means; and 

select means for selecting one of the object execu- 
tion means to be executed the object taken out by 
the take-out means. 

According to a fifth aspect of the invention, there is 
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provided the monitor control system of the fourth 
aspect, wherein the select means selects the object 
execution means having an optimally resource for exe- 
cuting the taken-out object, which seems to execute the 
taken-out object in a shortest time period from the 
beginning to the end of execution. 

According to a sixth aspect of the invention, there is 
provided the monitor control system of the fourth 
aspect, wherein the select means selects the object 
execution means with a minimum load of a computer. 

According to a seventh aspect of the invention, 
there is provided the monitor control system of the 
fourth aspect, wherein the select means selects the 
object execution means in which the requested object is 
cached. 

According to an eighth aspect of the invention, 
there is provided the monitor control system of the first 
aspect, wherein the object is executed by the object 
execution means to generate information for monitoring 
and controlling the to-be-monitored and controlled sys- 
tem on the basis of the information gathered by the 
information gather means. 

According to a ninth aspect of the invention, there is 
provided the monitor control system of the first aspect 
wherein the object is executed by the object execution 
means to generate information for displaying a one-line 
diagram of a power system which is the to-be-monitored 
and controlled system, on the basis of the information 
gathered by the information gather means. 

According to a tenth aspect of the invention, there is 
provided the monitor control system of the first aspect, 
wherein the object is executed by the object execution 
means to generate information indicating the state of 
the to-be-monitored and controlled system on the basis 
of the information gathered by the information gather 
means. 

According to an eleventh aspect of the invention, 
there is provided the monitor control system of the first 
aspect, wherein the object storage means stores: 

a first object for generating information for monitor- 
ing and controlling the to-be-monitored and control- 
led system on the basis of the information gathered 
by the information gather means; and 
a second object for generating information indicat- 
ing the state of the to-be-monitored and controlled 
system on the basis of the information gathered by 
the information gather means, and 

wherein the first object is executed by the 
object execution means to generate information for 
monitoring and controlling the to-be-monitored and 
controlled system on the basis of the information 
gathered by the information gather means, and 

the second object is executed by the object 
execution means to generate information indicating 
the state of the to-be-monitored and controlled sys- 
tem on the basis of the information generated by 
the first object. 



According to a twelfth aspect of the invention, there 
is provided the monitor control system of the first 
aspect, further comprising: 

5 control information output means for outputting 
control information representing a control instruc- 
tion for the to-be-monitored and controlled system: 
and 

control signal output means for generating a control 
10 signal for the to-be-monitored and controlled sys- 
tem on the basis of the control information output 
from the control information output means, and out- 
putting the generated control signal to the to-be- 
monitored and controlled system. 

15 

According to a 13th aspect of the invention, there is 
provided the monitor control system of the first aspect, 
wherein the object storage means stores a first object 
for outputting control information representing a control 
20 instruction for the to-be-monitored and controlled sys- 
tem, 

the object execution means executes the first 
object supplied by the object management means, 
thereby outputting the control information representing 

25 the control instruction for the to-be-monitored and con- 
trolled system, and 

the monitor control system further comprises 
control signal output means for generating a control sig- 
nal for the to-be-monitored and controlled system on the 

30 basis of the control information, and outputting the gen- 
erated control signal to the to-be-monitored and control- 
led system. 

According to a 1 4th aspect of the invention, there is 
provided the monitor control system of the first aspect, 
35 further comprising: 

control information output means for outputting 
control information representing a control instruc- 
tion for the to-be-monitored and controlled system, 

40 wherein the object storage means stores a 

second object for generating a control signal for the 
to-be-monitored and controlled system, and output- 
ting the generated control signal to the to-be-moni- 
tored and controlled system, and 

45 the object execution means executes the 

second object supplied by the object management 
means, thereby generating the control signal for the 
to-be-monitored and controlled system on the basis 
of the control information output from the control 

so information output means, and outputting the gen- 
erated control signal to the to-be-monitored and 
controlled system. 

According to a 15th aspect of the invention, there is 
55 provided the monitor control system of the first aspect, 
wherein the object storage means stores: 

a first object for outputting control information rep- 
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resenting a control instruction for the to-be-moni- 
tored and controlled system, and 
a second object for generating a control signal for 
the to-be-monitored and controlled system and out- 
putting the generated control signal to the to-be- 
monitored and controlled system, and 

wherein the object execution means exe- 
cutes the first object supplied by the object man- 
agement means, thereby outputting the control 
information representing the control instruction for 
the to-be-monitored and controlled system, and 
executes the second object supplied by the object 
management means, thereby generating the con- 
trol signal for the to-be-monitored and controlled 
system and outputting the generated control signal 
to the to-be-monitored and controlled system. 

According to a 1 6th aspect of the invention, there is 
provided the monitor control system of the first aspect, 
wherein the object storage means stores: 



an object execution means for executing the object 
supplied from the object management means, 

wherein the object storage means stores a 
first object for outputting control information repre- 

5 senting a control instruction for the to-be-monitored 
and controlled system, 

the object execution means executes the 
first object supplied by the object management 
means, thereby outputting the control information 

w representing the control instruction for the to-be- 
monitored and controlled system, and 

the monitor control system further comprises 
control signal output means for generating a control 
signal for the to-be-monitored and controlled sys- 

T5 tern on the basis of the control information, and out- 
putting the generated control signal to the to-be- 
monitored and controlled system. 

According to an 18th aspect of the invention, there 
20 is provided a monitor control system comprising: 



a first object for outputting control information rep- 
resenting a control instruction for the to-be-moni- 
tored and controlled system, and generating 
information for monitoring and controlling the to-be- 25 
monitored and controlled system on the basis of the 
information gathered by the information gather 
means; and 

a second object for generating a control signal for 
the to-be-monitored and controlled system on the 30 
basis of the control information and outputting the 
generated control signal to the to-be-monitored and 
controlled system, and 

wherein the object execution means exe- 
cutes the first object supplied by the object man- 35 
agement means, thereby outputting the control 
information representing the control instruction for 
the to-be-monitored and controlled system, and 
generating the information for monitoring and con- 
trolling the to-be- monitored and controlled system 40 
on the basis of the information gathered by the 
information gather means, and 

the object execution means executes the 
second object supplied by the object management 
means, thereby generating the control signal for the 45 
to-be-monitored and controlled system on the basis 
of the control information and outputting the gener- 
ated control signal to the to-be-monitored and con- 
trolled system. 

50 

According to a 1 7th aspect of the invention, there is 
provided a monitor control system comprising: 

object storage means for storing an object for mon- 
itoring and controlling a to-be-monitored and con- 55 
trolled system; 

object management means for supplying the object 
stored in the object storage means; and 



object storage means for storing an object for mon- 
itoring and controlling a to-be-monitored and con- 
trolled system; 

object management means for supplying the object 
stored in the object storage means; 
an object execution means for executing the object 
supplied from the object management means; and 
control information output means for outputting 
control information representing a control instruc- 
tion for the to-be-monitored and controlled system, 

wherein the object storage means stores a 
second object for generating a control signal for the 
to-be-monitored and controlled system on the basis 
of the control information and outputting the gener- 
ated control signal to the to-be-monitored and con- 
trolled system, and 

wherein the object execution means exe- 
cutes the second object supplied by the object 
management means, thereby generating the con- 
trol signal for the to-be-monitored and controlled 
system on the basis of the control information out- 
put from the control information output means and 
outputting the generated control signal to the to-be- 
monitored and controlled system. 

According to a 19th aspect of the invention, there is 
provided a monitor control system comprising: 

object storage means for storing an object for mon- 
itoring and controlling a to-be-monitored and con- 
trolled system; 

object management means for supplying the object 
stored in the object storage means; and 
an object execution means for executing the object 
supplied from the object management means, 

wherein the object storage means stores a 
first object for outputting control information repre- 
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senting a control instruction for the to-be-monitored 
and controlled system, and a second object for gen- 
erating a control signal for the to-be-monitored and 
controlled system on the basis of the control infor- 
mation, and 5 

the object execution means executes the 
first object supplied by the object management 
means, thereby outputting the control information 
representing the control instruction for the to-be- 
monitored and controlled system, and executes the w 
second object sipplied by the object management 
means, thereby generating the control signal for the 
to-be-monitored and controlled system on the basis 
of the control information, and outputting the gener- 
ated control signal to the to-be-monitored and con- 75 
trolled system. 



According to a 20th aspect of the invention, there is 
provided a monitor control system comprising: 

information gather means for gathering information 
about a state of a to-be-monitored and controlled 
system; 

first object storage means for storing a static object 
for monitoring and controlling the to-be-monitored 
and controlled system; 

forming means for forming a dynamic object reflect- 
ing the state of the to-be-monitored and controlled 
system from the static object stored in the first 
object storage means, by using the information 
gathered by the information gather means; 
second object storage means for storing the 
dynamic object formed by the forming means; 
object management means for supplying the 
dynamic object stored in the second object storage 
means; and 

object execution means for executing the dynamic 
object supplied from the object management 
means. 

According to a 21st aspect of the invention, there is 
provided the monitor control system of the 20th aspect 
wherein the object execution means further comprises 
object request means for requesting the dynamic 
object, and 

the object management means supplies the 
dynamic object to the object execution means which 
has requested the dynamic object 

According to a 22nd aspect of the invention, there is 
provided a monitor control system comprising: 

information gather means for gathering information 
about a state of a to-be-monitored and controlled 
system; 

first object storage means for storing a static object 
for monitoring and controlling the to-be-monitored 
and controlled system; 

forming means for forming a dynamic object reflect- 



ing the state of the to-be-monitored and controlled 
system from the static object stored in the first 
object storage means, by using the information 
gathered by the information gather means; 
second object storage means for storing the 
dynamic object formed by the forming means in 
association with predetermined conditions; 
object request means for requesting the object 
meeting a specific condition; 
object management means for selecting, from the 
dynamic objects stored in the second object stor- 
age means, the dynamic object meeting the spe- 
cific condition requested by the object request 
means, and supplying the selected dynamic object; 
and 

object execution means for executing the dynamic 
object supplied from the object management 
means. 

20 According to a 23rd aspect of the invention, there is 
provided the monitor control system of the 22nd aspect, 
wherein the selected dynamic object is executed by the 
object execution means, thereby generating information 
representing the state of a power system which is the 

25 to-be-monitored and controlled system. 

According to a 24th aspect of the invention, there is 
provided the monitor control system of the 23rd aspect, 
wherein the object execution means comprises: 

30 first obj ect execution means for executing the object 
supplied by the object management means on the 
basis of the information gathered by the information 
gather means; and 

second object execution means for executing the 
35 object supplied by the object management means 
on the basis of the information gathered by the 
information gather means, and 

wherein the monitor control system further 
comprises call means for calling a function of the 
40 object executed by the first object execution means 
to the second object execution means. 

According to a 25th aspect of the invention, there is 
provided the monitor control system of the first aspect, 
45 wherein the information gather means comprises: 

first information gather means for gathering infor- 
mation representing the state of part of the to-be- 
monitored and controlled system; and 
so second information gather means for gathering 
information representing the state of the other part 
of the to-be-monitored and controlled system. 

According to a 26th aspect of the invention, there is 
55 provided the monitor control system of the first aspect, 
wherein the object execution means further comprises 
object hold means for holding the object supplied form 
the object management means. 
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According to a 27th aspect of the invention, there is 
provided the monitor control system of the first aspect, 
wherein the object execution means are provided dis- 
cretely over a network, the discrete object execution 
means are grouped, and the object execution means s 
belonging a specific group of the grouped object execu- 
tion means executes the object, thus monitoring and 
controlling the to-be-monitored and controlled system. 

According to a 28th aspect of the invention, there is 
provided the monitor control system according to claim 10 
1 , wherein the object execution means are provided dis- 
cretely over a network, and 

the object management means supplies the 
object to an another object execution means in a case 
where the object execution means is malfunctioned. is 

According to a 29th aspect of the invention, there is 
provided the monitor control system of the first aspect, 
wherein the object management means outputs an 
object request including version information of the 
object, and 20 

the object storage means, upon receiving the 
object request from the object management means, 
supplies to the object management means the object 
meeting the version information of the object request. 

According to a 30th aspect of the invention, there is 25 
provided a computer program product for operating a 
computer, the computer program product comprising: 

a computer readable medium; 
first program instruction means for instructing a 30 
computer processor to supply an object for monitor- 
ing and controlling a to-be-monitored and controlled 
system; 

second program instruction means for instructing 
the computer processor to execute the supplied 35 
object on the basis of information representing the 
state of the to-be-monitored and controlled system, 
wherein each of the program instruction 
means is recorded on the medium in executable 
form and is loadable into the computer for execution 40 
by the processor. 

According to a 31 st aspect of the invention, there is 
provided the oomputer program product of the 30th 
aspect, wherein the object comprises a program and 45 
data for monitoring and controlling at least one the to- 
be-monitored and controlled system. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: so 

FIG. 1 is a conceptual view of a conventional moni- 
tor control system; 

FIG. 2 is a conceptual view of a monitor control sys- 
tem of the invention ; 55 
FIG. 3 is a block diagram illustrating the concept of 
the system of FIG. 2; 

FIG. 4 is a block diagram showing a specific exam- 



ple of the information input section 1 1 ; 
FIG. 5 is a block diagram showing a specific exam- 
ple of the object storage section 12; 
FIG. 6 is a block diagram showing a specific exam- 
ple of the object execution section 13; 
FIG. 7 is a block diagram showing a specific exam- 
ple of the object management section 1 4; 
FIG. 8 is a block diagram illustrating a case where 
the object management section 14 and object stor- 
age section 12 are physically constituted by the 
same computer system; 

FIG. 9 is a block diagram illustrating a case where 
the object management section 14 and object exe- 
cution section 13 are physically constituted by the 
same computer system; 

FIG. 10 is a flow chart showing an example of the 
processing by the object management section 14; 
FIG. 1 1 is a flow chart showing an example of the 
processing by the object execution section 13; 
FIG. 1 2 is a block diagram showing an example of a 
display object execution section; 
FIG. 1 3 is a block diagram showing an example of a 
record object execution section; 
FIG. 1 4 is a block diagram showing an example of a 
system monitor board object execution section; 
FIG. 1 5 is a block diagram showing an example of a 
control object execution section; 
FIG. 1 6 is a block diagram showing an example of a 
monitor object execution section; 
FIG. 1 7 shows start conditions of the object execu- 
tion section; 

FIG. 18 is a conceptual view of a power-system 
monitor control system obtained by combining the 
object execution sections; 
FIG. 19 is a conceptual view showing a power-sys- 
tem monitor control system in which the functions of 
the system shown in FIG. 18 are extended; 
FIG. 20 is a flow chart illustrating the supply man- 
agement processing by the object management 
section; 

FIG. 21 shows the structure of Embodiment 1 of the 

monitor control system of the present invention; 

FIG. 22 shows the structure of Embodiment 2 of the 

monitor control system of the invention; 

FIG. 23 shows the structure of Embodiment 3 of the 

monitor control system of the invention; 

FIG. 24 shows the structure of Embodiment 4 of the 

monitor control system of the invention; 

FIG. 25 shows the structure of Embodiment 5 of the 

monitor control system of the invention; 

FIG. 26 shows the structure of Embodiment 6 of the 

monitor control system of the invention; 

FIG. 27 shows the structure of Embodiment 7 of the 

monitor control system of the invention; 

FIG. 28 shows the structure of Embodiment 8 of the 

monitor control system of the invention; 

FIG. 29 shows the structure of Embodiment 9 of the 

monitor control system of the invention; 
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FIQ. 30 shows the structure of Embodiment 10 of 
the monitor control system of the invention; 
FIG. 31 shows the structure of Embodiment 11 of 
the monitor control system of the invention; 
FIG. 32 shows the structure of Embodiment 12 of 
the monitor control system of the invention; 
FIG. 33 shows the structure of Embodiment 13 of 
the monitor control system of the invention; 
FIG. 34 shows the structure of Embodiment 14 of 
the monitor control system of the invention; 
FIG. 35 shows the structure of Embodiment 15 of 
the monitor control system of the invention; 
FIG. 36 shows the structure of Embodiment 1 6 of 
the monitor control system of the invention; 
FIG. 37 shows formed dynamic objects; 
FIG. 38 shows the structure of Embodiment 1 7 of 
the monitor control system of the invention; 
FIG. 39 shews formed dynamic objects; 
FIG. 40 is a block diagram showing a power system 
monitor control system according to an embodi- 
ment of the invention; 

FIG. 41 illustrates a concept of message exchange; 
FIG. 42 is a conceptual view showing an example in 
which the performance of the whole system deteri- 
orates due to an information transmission speed of 
the network between the information input section 
and each object execution section; 
FIG. 43 is a block diagram showing a monitor con- 
trol system according to an embodiment of the 
invention; 

FIG. 44 is a block diagram showing an object exe- 
cution section of a monitor control system accord- 
ing to an embodiment of the invention; 
FIG. 45 is a block diagram showing a monitor con- 
trol system according to an embodiment of the 
invention; 

FIG. 46 shows a structure obtained by specifying 
the structure shown in FIG. 45; 
FIG. 47 is a block diagram showing a monitor con- 
trol system according to an embodiment of the 
invention; 

FIG. 48 is a conceptual view illustrating the opera- 
tion of the structure shown in FIG. 47; and 
FIG. 49 is a block diagram showing a monitor con- 
trol system according to an embodiment of the 
invention. 

In order to make easier the understanding of the 
concept of the present invention, a description will first 
be given of FIG. 2, which is a diagram illustrating the 
concept of the invention, and FIG. 3, which is a block 
diagram illustrating the function of the invention. In the 
description of the invention, a power system is mainly 
described as an example of the system to be monitored. 
However, this invention is applicable to a power gener- 
ating plant, a water supply and drainage plant, a chem- 
ical plant etc. 

In FIG. 2, reference numerals 151, 152, 153 and 



154 denote computers which are connected to a net- 
work such as a LAN. 

Although not shown, the computer 151 includes an 
initializing file. A management kernel 14b is stored in 

5 the initializing file. The term "kernel" generally refers to 
a central part of an operating system (OS). In this inven- 
tion, the kernel refers to a part functioning as a manage- 
ment section for distributing the objects. 

The management kernel 14b accesses an object 

io storage section 12 and reads out objects. The read-out 
objects are distributed via the network 14a to object 
execution sections 13 provided in other computers 152 
and 153. The computer 151 can use e.g. Web server 
software. On the other hand, the computers 152 and 

is 153 can use Web client software. 

The aforementioned object is a software for per- 
forming part or all of the functions of displaying or 
recording state information indicating the state of a sys- 
tem to be monitored or controlled, or of monitoring, con- 

20 trolling or supporting the driving of the system on the 
basis of the state information. The object comprises 
either a program or data, or both the program and data. 
Examples of the object will be described in detail with 
reference to FIG. 12 and the following Figures. 

25 Numerals 20-1 , 20-2, • • • , 20-n (hereinafter men- 
tioned as merely "20") denote systems to be monitored 
and controlled, such as a power system, a power gener- 
ator, a water supply and drainage plant or a chemical 
plant. The to-be-monitored and controlled system 20 

30 inputs information indicating the state of the system 20 
to the computer 154 over a wire or wireless transmis- 
sion path T 

In the present invention, a section comprising the 
network 14a and management kernel 14b is referred to 

35 as object management section 14, and a section (indi- 
cated by a dot-and-dash line) comprising part of func- 
tions of the computer 152 and part of functions of the 
network 14a and computer 154 is referred to as infor- 
mation input section 1 1 . Although the information input 

40 section 11 is also constituted between the computer 
153, network 14a and computer 154, it is omitted for the 
purpose of simpler description. The concept of the 
present invention has been described. 

FIG. 3 is a conceptual view illustrating, in particular, 

45 the functions of the structure shown in FIG. 2. The 
details of each part of the structure of FIG. 3 will be fur- 
ther described with reference to FIG. 4 and the following 
Figures. Information representing the state of the to-be- 
monitored and controlled system 20, whose state is var- 

so ying, is input to the information input section 1 1 , and the 
information is transferred to a selected one of the object 
execution sections 13. This process will now be 
described in greater detail. 

When the information input section 1 1 has started 

55 operations upon an instruction, it begins to gather all 
status information on the to-be-monitored system 20 
from an input unit such as a telecontrol device, and 
inputs the gathered information as status data. In this 
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context, the status information is information represent- 
ing various supply states in the to-be-monitored system, 
e.g. information on the open and closed state of a valve, 
turn on and off state of an electric device, etc. 

In this invention, the "input" of information means 
either of the two: 

(1) To store information in data information retaining 
area in the information input section, or 

(2) To immediately output information to all object 
execution sections 13, using broadcast communi- 
cation, without storing the gathered information. 
However, in this invention, the method of outputting 
the information to the object execution section is not 
limited. 

In this invention, the method of "input" is not limited. 
Numerical information on a voltage, a current, a power 
flow, etc. of the power system is input from the input unit 
such as the telecontrol (TC) device. Such information is 
input as all numerical data in the information input sec- 
tion. After all status information of the power system has 
been gathered, a status change in the gathered status 
information of the power system is monitored and the 
status change is input to the information input section as 
status change data. 

When a request for reference to each information 
from some other object execution section 13, the infor- 
mation input section provides such information. In addi- 
tion, when a request for reporting occurrence of the 
status change data ("status change request") has been 
issued from some other object execution section, the 
status change is reported to the origin of the request 
when the occurrence of the status change data has 
been detected. 

FIG. 4 shows an example of the information input 
section 11. This invention, however, is not limited to the 
structure shown in FIG. 4. In FIG. 4, reference numeral 
22 denotes an information input driver, and 23 an infor- 
mation hold area for holding the input information from 
the driver 22. Numeral 24 denotes an information refer- 
ence reception section, which is required when the 
information input section 1 1 and object execution sec- 
tion 13 are provided in different computers but can be 
dispensed with if the sections 1 1 and 13 are provided in 
the same computer. 

The object storage section 12 shown in FIG. 12 
stores various objects necessary for monitoring, con- 
trolling and monitoring and controlling the to-be-moni- 
tored and controlled systems. For example, as shown in 
FIG. 5, an auxiliary memory device 31 is provided in the 
object storage section 12. 

The auxiliary memory device 31 stores objects 
such as an object for monitoring or controlling the to-be- 
monitored and controlled system or an object for input- 
ting status data of the to-be-monitored system. 

The object management section 14 reads out the 
objects and distributes them to the object execution sec- 



tions 13-1 to 13-n (hereinafter generally referred to as 
"13" in a case where it is not need to represent the 
meaning of the plurality of the object execution sec- 
tions). 

5 The object execution section 13 executes the spe- 
cific functions of the respective objects. The object exe- 
cution section 13 constitutes, by software processing 
within the computer, an object reception section 41, an 
object execution environment 42 and an input and out- 
re put device 43, as shown in, for example, FIG. 6. The 
details of the object execution section 13 will be 
described later. 

The object management section 14 distributes the 
objects, which are stored in the object storage section 
is 12, to the associated object execution sections 13-1 to 
13-n. The distribution of the objects is performed 
according to the following operations (1) to (3). 

(1) At least one object necessary for display, moni- 
20 toring, recording, controlling, or supporting opera- 
tions of the to-be-monitored and controlled system 
is determined. Where the functions are distributed 
to the separately arranged computers, as shown in 
FIG. 2, the associated computer is chosen. 
25 (2) One of the object execution sections 1 3-1 to 1 3- 
n is selected to execute the determined object. 
(3) The object determined in operation (1) is deliv- 
ered to the object execution section 13 determined 
in operation (2), and the object execution section 13 
30 is instructed to execute the object. 

The object management section 14 is constructed 
within the computer, for example, as shown in FIG. 7, In 
the example shown in FIG. 7, the object management 

35 section 14 comprises network 14a and management 
kernel 14b. The management kernel 14b comprises an 
initialize management section 14b1 and a supply man- 
agement section 14b2. 

The initialize management section 14b1 comprises 

40 an object recognition section 51, an object execution 
section select section 52 and an object execution 
instruct section 53 (these elements will be described 
later in detail). 

The management kernel 14b can be entirely con- 

45 structed by software. The object management section 
14 including the network 14a can be constructed on an 
ordinary workstation (WS) or personal computer (PC) 
connected to the network. 

In FIG. 2, the computers 151 to 154 are physically 

so separated from one another. However, these computers 
may be integrated as a single computer. 

FIG. 8 shows a case where the object management 
section 14 and object storage section 12 are con- 
structed within a single physically integrated computer. 

55 FIG. 9 shows a case where the object management 
section 14 and object execution section 13 are con- 
structed within a single physically integrated computer. 
In particular, in the case of FIG. 9, a plurality of object 
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management sections 14 are provided. Although the 
detailed structure of the management kernel is not 
shown in FIGS. 8 and 9, it is the same as that shown in 
FIG. 7. 

Since the respective sections 11 to 14 shown in s 
FIG. 3 have been generally described, it will now be 
described how the object execution section 1 3 activates 
the object distributed from the object management sec- 
tion 1 4, and how it actually performs the functions of the 
respective objects. 10 

[Method of Activation] 

(1) Case in which the object is a monitor control 
program: is 

The object execution section reserves either or 
both of an area of the main memory and an area of 
the auxiliary memory (hereinafter called "disk"), 
which are necessary for executing the supplied pro- 
gram, and starts the execution of the program. 20 

(2) Case in which the object is data: 

The object execution section reserves the 
capacity of either or both of the main memory and 
disk, which is necessary for storing the supplied 
data, and arranges the environment so that the 25 
stored data can be used by another program. 

(3) Case in which the object includes both a monitor 
control program and data: 

The object execution section reserves either or 
both of an area of the disk and an area of the main 30 
memory, which are necessary for storing the sup- 
plied data, and arranges the environment for use of 
the supplied data on the basis of a program sup- 
plied along with this data Then, the object execu- 
tion section reserves either or both of an area of the 35 
main memory and an area of the disk, which are 
necessary for executing the program, and starts the 
execution of the program. 

The object execution section activates the object 40 
and then executes the object, whereby the functions for 
monitoring and controlling are achieved. Specifically, 
the object to be executed by the object execution sec- 
tion takes in the information representing the state of 
the to-be-monitored system from the information input 45 
section, and achieves, using the taken -in information, 
part or all of the functions of displaying, monitoring, 
recording, controlling and supporting the operation of 
the to-be-monitored system. 

The object management section 14 generally per- so 
form the following two operations: 

(1) Initialization of the power system monitor control 
system (initialization management) and 

(2) Supply management of objects during the oper- ss 
ation of the power system monitor control system 
(supply management). 



These operations are performed as follows: 

I) Initialization of the power system monitor control 
system: 

The object management section effects the ini- 
tialization of the power system monitor control sys- 
tem by the following three operations 1-1 to I-3. 

1-1 : Identification of Object Management Sec- 
tion 

The object management section, after 
starting execution, confirms the presence of 
the object execution section connected to the 
network (i.e. the number and locations of object 
execution sections in operation), or the pres- 
ence of the object execution section within the 
same computer as the object management 
section. The method of confirmation is, for 
example, one of the following (1) to (3) (it 
should be noted that the method is not speci- 
fied); 

(1) To read out the contents pre-stored in 
an initialization file, thereby confirming the 
presence of the execution section, 

(2) To acquire information from the object 
execution section connected via the infor- 
mation transmission, thereby confirming 
the presence of the execution section, or 

(3) In a case where the object manage- 
ment section 14 is constructed by the 
same computer as the object execution 
section 13, to recognize, by a preset proce- 
dure, the object execution section within 
the same computer. 

I-2: Selection of Execution Object 

Once the object management section 14 
has confirmed the presence of the object exe- 
cution section 13, the object management sec- 
tion selects the object for realizing the power 
system monitor control system, for example, by 
one of the following methods (it should be 
noted that the method is not specified): 

(1) To read out the contents pre-described 
in the initialization file, or 

(2) To select the object on the basis of 
input information from a man-machine 
device. 

When there are a plurality of object execu- 
tion sections, the object management section 
14 selects the object execution section to be 
executed, by any selection method (for exam- 
ple, selecting an object execution section with a 
low load). 

I-3: Object Execution Instruction 
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After the object execution section has been 
confirmed and the to-be-executed object has 
been confirmed, the object management sec- 
tion 14 supplies the object from the object stor- 
age section to the object execution section and 5 
instructs the execution of the object. In this 
context, the object execution instruction refers 
to "supplying the object stored in the object 
storage section to the object execution section, 
and instructing the execution of the object." 10 

In the present invention, the method in 
which the object management section supplies 
the object from the storage section to the object 
execution section is not specified. For example, 
a desired network such as a LAN or WAN may 15 
be used and the object is transmitted over such 
a network. More specifically, the network of 
TCP/IP (Transmission Controlled Protocol over 
Internet Protocol) and the file transfer protocol 
(FTP) on the TCP/IP may be used. 20 

II) Supply management object 

The object management object section ena- 
bles a object dynamically to call another object and 
to order the called object to carry out part of the 25 
functions of the power system monitor control sys- 
tem. 

The object management section manages, by the 
following functions, the supply of the object called 30 
dynamically from the objects being executed. 

FIG. 10 is a flow chart illustrating the contents of the 
process of the object management section 14. This 
process comprises (I) an initialization process and (II) a 
supply management process. In the initialization proc- 35 
ess, the functions of the respective computers and the 
order of priority are preset in the management kernels 
within the initialization files of the respective computers, 
as shown in FIG. 2. 

The supply management process comprises the 40 
following four processes. 

(1) If the initialization of the power system monitor 
control system is completed by the process (I), an 
object call request from the object the execution of 45 
which was instructed is awaited (step S91). 

(2) If the object call request is issued from the 
object the execution of which was instructed, the 
requested object is taken out of the object storage 
section (step S92). so 

(3) It is determined whether the taken-out object of 
the origin of request is feasible (step S93). If the 
object is feasible ("YES"), the object execution sec- 
tion of the origin of request is instructed to execute 
the taken-out object (step S94). 55 

(4) If the taken-out object is the object of the origin 
of request but is not feasible ("NO"), a feasible 
object is selected from the other object execution 



sections identified by the process (I) (step S95). 

Through the above operations, the object manage- 
ment section responds to the new object execution 
request from the object being executed. The object exe- 
cution section 13 can execute one or more objects on 
the basis of the object execution instruction from the 
object management section 14. For example, the object 
execution section 13 operates as follows. FIG. 11 is a 
flow chart illustrating the processing of the object execu- 
tion section. This processing comprises the following 
five steps. 

(1) After the operation is started, an object execu- 
tion instruction from the object management sec- 
tion 14 is awaited (step S10). 

(2) If the object execution instruction from the object 
management section 14 is received, it is deter- 
mined whether the object, the execution of which 
has been instructed, can be executed in the object 
execution section which has received the instruc- 
tion (stepS11). 

(3) If the object can be executed, an associated 
sub-process is generated (step S12) and the exe- 
cution of the object is started (step S13). 

(4) If the execution of the object is completed, the 
result of the execution is reported to the object 
management section 14 and the executed object is 
discarded (S14). (It should be noted that there is an 
object which continues an endless operation once it 
has started to operate.) 

(5) If the object execution section 13 can execute 
another object after the execution of the present 
object has began and before this object is com- 
pleted, the object execution section 13 awaits an 
object instruction from the object management sec- 
tion 14 (step S10). 

If an execution instruction of another object is 
issued in this state, the object execution section 13 gen- 
erates an associated sub-process (step S12) and exe- 
cutes the other object. Through the operations 
described up to here, the functions (display, monitor, 
record, control, etc.) of the monitor control system are 
performed. The information input section itself may be 
realized by the above operations. However, as in con- 
ventional dispersion-type systems, the information input 
section may be fixedly realized by a specific computer. 

An example of part of the objects constituting the 
monitor control system will now be described. For 
example, the monitor control system may be constituted 
by combining the following objects, as desired. 

FIG. 12 shows the object execution section for exe- 
cuting the display object. This is the object execution 
section providing a function of displaying the state of the 
to-be-monitored and controlled system on the monitor 
(CRT apparatus). This function can be realized by the 
computer with a CRT device, as shown in FIG. 12. 
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This object execution section can be constructed 
such that the input/output device 43 shown in FIG. 6 has 
a function of taking in information from the information 
input section and a CRT device (monitor). Numeral 13 
denotes the object execution section, and numeral 43 
an input/output device having a CRT device (monitor) 
and an input interface. 

FIG. 13 shows a record object execution section 13 
providing a function of storing and recording the state of 
the to-be-monitored and controlled system. This object 
execution section can be realized by a computer having 
an auxiliary storage device (disk drive) for data storage 
and recording, as shown in FIG. 13. Specifically, in this 
case, the input/output device 43 shown in FIG. 6 has a 
function (input l/F) of taking in information from the infor- 
mation input section 1 1 and a disk drive. 

FIG. 14 shows a system monitor board (mimic 
board) object execution section providing a function of 
macro-displaying on a system monitor board the state 
of the power system to be monitored. This object execu- 
tion section can be realized by a system having the 
structure as shown in FIG. 14. Specifically, in this case, 
the input/output device 43 shown in FIG. 6 has a func- 
tion (input l/F) of taking in information from the informa- 
tion input section 1 1 and a system monitor board device 
including a system monitor board t/R 

FIG. 15 shows a control object execution section 
providing a function of remote-controlling a device 
which controls the power flow in the power system. The 
control object execution section is realized if the 
input/output device 43 shown in FIG. 6 is provided with 
an output l/F function for taking in information from the 
information input section 11 and outputting a control 
command to the information input section 1 1 , an opera- 
tor console device l/F and a CRT device. Symbol OC 
denotes an operator console. 

FIG. 16 shows a monitor object execution section 
for monitoring a status change of the power system and 
outputting an alarm indicating a predetermined status 
change. This object execution section is realized by the 
structure as shown in FIG. 16. Specifically, in this case, 
the input/output device 43 shown in FIG. 6 has a func- 
tion of taking in information from the information input 
section 11 and an operator console device. 

The object execution sections shown in FIGS. 12 to 
16, before starting execution operations, check whether 
the conditions shown in FIG. 17 are met. If the condi- 
tions are met, the object execution sections start the 
execution operations. 

Suppose that the objects (a), (b) and (c) are applied 
to the power system as monitor items. FIG. 18 shows 
the whole concept of the monitor control system. 

The [information input section 11] will now be 
described. 

The information input section 11 inputs information 
of the power system, which is obtained from an informa- 
tion transmission device 21 such as a remote-moni- 
tor/control apparatus (remote-control apparatus), to the 



input/output device of each of the respective object exe- 
cution sections 13 in the following manner. 

1) When the execution of the information input sec- 
5 tion 1 1 is started, the information input section 1 1 

begins to gather ail status information of the power 
system. 

2) The gathered information (1) is stored as on-line 
data 83 in the associated object. 

10 3) Numerical information of the power system, 
which is periodically sent from the information 
transmission device 21 , is stored as data 83 in the 
associated object. 

4) After all status information of the power system is 
is gathered, a status change in the gathered status 

information of the power system is monitored and 
the status change in information is stored as data 
83 in the associated object. 

5) When a request for referring to information items 
20 (2) and (3) has been issued from another object, 

the requested information is delivered. 

6) When a request (a state request) for reporting 
the information status change (4) has been issued 
from another object, the information status change 

25 (4), if detected, reported to the origin of request 
(status change report). 

The [record object] will now be described. 

The record object is an object including both a pro- 
30 gram and data. The object execution section 13a for 
executing the record object has the disk drive for data 
storage or a database management system (DBMS). 
This record object is executed in the following manner. 

35 1) The record object is executed by the object exe- 
cution section 13a upon an execution start instruc- 
tion from the object management section 1 4. 

2) After the execution is started, requests for refer- 
ring to all status information and all numerical infor- 

40 mation are sent to the information input section 1 1 
at a predetermined cycle, and the obtained informa- 
tion is stored as a record database in the disk drive 
or DBM 85 within the associated object. 

3) If a request for referring to the record database is 
45 issued from another object, the requested informa- 
tion is sent back. 

The [monitor object] will now be described. 

The object execution section 13b for executing the 
so monitor object has an input/output device for input/out- 
put with the operator console device (OC) for screen 
call. 

The monitor object is executed in the following man- 
ner. 

55 

1) The execution of the monitor object is started by 
the object execution section 13b upon an execution 
start instruction from the object management sec- 
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tion 14. 

2) After the execution is started, a status change 
request is issued to the information input section. 
The monitor object is prepared to immediately 
record information on a status change of the power s 
system, if it occurs. At the same time, the monitor 
object waits for a screen call operation performed 

by the operator console device. 

3) If the status change report is made from the 
information input section 1 1 , a specific lamp on the w 
operator console device 87 is turned on in accord- 
ance with the status change information and at the 
same time a bell or chime is sounded. Thus, an 
alarm on the status change of the power system is 
output. 15 

The [display object] will now be described. 

The object execution section 13c for executing the 
display object has both an input/output device for 
input/output with the operator console for screen call 20 
and device operations and a CRT device with a pointing 
device such as a mouse, or has only the CRT device 
with the pointing device. The display object is executed 
by the object execution section 13c in the following man- 
ner. 25 

1 ) If a screen call is made from the operator console 
device 87 or pointing device, it is determined 
whether the object necessary for displaying the 
called screen is present in the associated object 30 
execution section. 

2) If the object is present, the object is executed and 
the requested screen is displayed. 

3) If the object is not present, an object call request 

is made to the object management section 14 in 35 
order to display the requested screen. 

4) If the object management section has received 
the object call request, it supplies the object to the 
object execution section. Thereby, the object execu- 
tion section executes the object, and the requested 40 
screen is displayed. 

FIG. 19 shows the whole concept of the monitor 
control system wherein the objects (a), (b), (d) and (e) 
are applied to the power system as monitor items. In 45 
FIG. 19, an object execution section 13d for executing a 
control object is added to the system of FIG. 1 8. Only by 
this, the power system monitor system can be extended 
in function to the power system monitor control system 
with a control function. 50 

According to this example, there is no need to pre- 
pare computer resources for executing objects for the 
respective functions. A non-busy computer can be 
dynamically used to execute the associated object. 
Therefore, the computer resources can be efficiently 55 
used and the system can be greatly extended. 

If attention is paid to the objects, in a case where 
there are two or more object execution sections at the 



same time, the object can be executed by a plurality of 
computers and the reliability of the system can be 
enhanced. Since the objects necessary for constitution 
of the system can be managed at one location in a cen- 
tralized manner, the cost for managing the version of 
objects and distribution of software is reduced. In addi- 
tion, the objects to be used can be managed at one 
location in a centralized manner. 

According to the present example, the object man- 
agement section 14 is additionally provided with a func- 
tion of dynamic selection of the object to be executed. 
The to-be-executed object dynamic select section for 
this function selects the object execution section for 
realizing the monitor control system. The object 
dynamic select section has the processing contents as 
shown in FIG. 20, instead of those in FIG. 10 illustrating 
the supply management in the object management sec- 
tion. 

In FIG. 20, steps S91 and S92 are common to 
those in FIG. 10. In step S96, it is determined whether 
there is the object execution section capable of execut- 
ing the object. If it is determined that there are two or 
more object execution sections, the optimal one is 
selected in step S97 and the selected object execution 
section is enabled to execute the object. 

There are various criteria and methods for selecting 
the optimal object execution section, and the criteria 
and methods are not specified. Depending on condi- 
tions, one of the object execution sections may be 
dynamically selected. If there are no object execution 
section capable of executing the object, the system 
waits in step S98 and the process is repeated from step 
S91. The other operations are common to those illus- 
trated in FIG. 10. 

In this example, the optimal object execution sec- 
tion is selected in step S97 in FIG. 20 according to the 
following criteria: 

(1) An object execution section with a low computer 
load. 

(2) An object execution section with a processing 
performance necessary for executing the object. In 
this context, the processing performance refers to 
the processing performance of the object execution 
section from the standpoint of a decrease in the 
time from the start to end of execution, the memory 
capacity of the object execution section from the 
standpoint of the main memory capacity in order to 
execute the object without transferring the data to 
the disk, the printing speed of the peripheral device 
provided in the object execution section from the 
standpoint of a decrease in the time of printing out- 
put paper in association with the execution of the 
object, etc. 

(3) An object execution section caching the to-be- 
executed object. 

Except for the above points, the object manage- 
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ment section performs the same operations as those 
shown in FIG. 10. The object storage section and object 
execution section perform the same operations as those 
in FIG. 10. 

According to the process illustrated in FIG. 20, the s 
object execution section can be selected with an added 
value. Therefore, the computer load can be averaged 
and the computer with high performance can be effi- 
ciently used. 

Embodiments for achieving the above-described io 
present invention will now be described with reference 
to the accompanying drawings. The functional elements 
common to those in FIG. 2 are denoted by like reference 
numerals, and a description thereof is omitted or limited 
to a minimum. is 

(Embodiment 1) 

FIG. 21 shows Embodiment 1 of the invention, 
wherein an object execution section 13 executes an 20 
associated object so that a monitor Ma in the object exe- 
cution section 1 3 is enabled to show the state of a to-be- 
monitored and controlled system 20 on a screen. 

The hardware of Embodiment 1 shown in FIG. 21 
will first be described. Computers 151, 152, 153 and 25 
154 are connected to a network 14a. Each computer 
comprises a main memory with a capacity necessary 
for performing functions to be described later, a CPU of 
a necessary operational frequency, and an operating 
system. In addition, each computer performs the 30 
assigned following functions based on software. 

In Example 1, the computer 151 includes a man- 
agement kernel 14b for managing distribution and exe- 
cution of objects. The computer 152 includes an edit 
information input section 391, an information storage 35 
area 23, an object execution environment 42 and an 
object reception section 41 . The computer 154 includes 
an edit section 392 for editing state information input 
from the to-be-monitored and controlled system 20. The 
computer 153 has the same internal structure as the 40 
computer 152 and thus the respective elements in the 
computer 153 are not shown. 

In order to provide the computer 151 with the man- 
agement kernel 14b and to provide the computer 152 
with the object reception section 41 and object execu- as 
tion environment 42, it should suffice to build Web 
server software in the computer 151, for example, and 
to build Web client software in the computer 152 so that 
communication may be established between the com- 
puters 151 and 152 (153) over the network 14a. so 

When the management kernel 14b has received a 
request from the object reception section or the man- 
agement kernel 14b itself has detected a predetermined 
condition being satisfied, e.g. when a predetermined 
time has passed, a monitor screen display object 120 ss 
stored in an auxiliary memory device (hereinafter 
referred to as "disk") 31 in the object storage section 1 2 
(described later) is automatically read out and distrib- 



uted to the object reception section 41 over the network 
14a. 

A screen monitor Ma (Mb) (corresponding to the 
CRT device in FIG. 12) constitutes a part of the object 
execution section 13. The screen monitor Ma (Mb) dis- 
plays, in the form of screen images, the information 
relating to the state of the to-be-monitored and control- 
led system 20, which has been output from an output 
edit section 350 of the computer 152 (153). Although 
the edit section 392 and the edit information input sec- 
tion 391 and information storage area 23 are provided in 
different computers, these perform the functions of the 
information input section 1 1 shown in FIG. 2. 

The object section 41, object execution environ- 
ment 42 and screen monitor Ma constitute the object 
execution section 13. The management kernel 14b and 
network 14a constitute the object management section 
14. 

The operation of Embodiment 1 will now be 
described. Information indicating the state of the to-be- 
monitored and controlled system 20 is input to the edit 
section 392 of the computer 154. The information indi- 
cating the state of the system 20 may be input by any 
method. For example, digital signals, analog signals, 
numerical information or contact information is input 
periodically or at the time of change of state by wired or 
wireless transmission. 

The edit section 392 edits the input state informa- 
tion and sends the edited information to the edit infor- 
mation input section 391 of computer 152 over the 
network 14a. The edit information input section 391 
stores the sent edit information in the information stor- 
age area 23. The object reception section 41 provided 
in the computer 152 receives the monitor screen display 
object 120 from the management kernel 14b over the 
network 14a and has the object 120 executed in the 
object execution environment 42. 

If the monitor screen display object 120 is executed 
in the object execution environment 42, the output edit 
section 350 takes in the edit information from the infor- 
mation area 23 (i.e. edit information obtained by editing 
the information indicating the state of the to-be-moni- 
tored and controlled system 20), edits the information 
as screen information, and outputs the screen informa- 
tion. As a result, the screen monitor Ma displays a mon- 
itor screen. 

The monitor screen displays information in the form 
of text message, figure, table or moving picture so as to 
make recognizable the state of the system 20, presence 
and absence of abnormality and the occurrence of 
events. The display may be updated periodically, at the 
time of change of state, or at the time of request. The 
details of the monitor screen are not specified. 

The above description is directed to the case of 
executing the monitor screen display object 120 on the 
computer 152. On the computer 153, too, the monitor 
screen display object 120 is similarly executed. 

In Embodiment 1 of FIG. 21, the case were the 
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monitor screen is displayed on the screen monitor Ma. 
However, modifications may be made without departing 
from the spirit of the invention. For example, the state of 
the to-be-monitored and controlled system 20 may be 
displayed on a screen or a mosaic-board display, the 
state of the system 20 may be indicated by voice by 
using a voice output device, or the state of the system 
20 may be indicated by an alarm. If the objects are con- 
structed accordingly, each case can be realized based 
on the same function. 

As has been described above, according to 
Embodiment 1 shown in FIG. 21, the monitor screen 
can be newly displayed on the screen monitor Ma, Mb 
only by adding software for monitor screen display to 
the disk 31 of the object storage section 12. There is no 
need to newly prepare a memory for storing the monitor 
screen display software and build it in each computer 
152, 153. Therefore, the technique of Embodiment 1 is 
very advantageous. 

(Embodiment 2) 

FIG. 22 shows the structure of a monitor control 
system according to Embodiment 2 of the present 
invention. In Embodiment 1 shown in FIG. 21, only one 
information input section 1 1 is provided. In Embodiment 
2, however, two information input sections (11a, 11b) 
are provided. Thus, Embodiment 2 differs from Embod- 
iment 1 in that only one object execution section is pro- 
vided for the two information input sections. The 
elements common to those shown in FIG. 21 are 
denoted by like reference numerals and a description 
thereof is omitted. However, the common parts of the 
two information input sections are distinguished by add- 
ing small letters "a" and 'b" to the numerals. 

The output edit section 350 of the monitor screen 
display object 120 takes in, from the information storage 
areas 23a and 23b of two information input sections 1 1 a 
and 1 1b, the edit information indicating the state of the 
to-be-monitored systems 20a and 20b. Thus, the infor- 
mation about the states of the plural systems is output 
to the single monitor in the form of a screen image, a 
picture, a mosaic plate, voice or alarm. It is to be noted 
that the screen image means that contents of display is 
freeze frame picture in principle. Further, the picture 
means that contents of display is a moving picture such 
as an animation picture in principle. 

The structures and operations of the other parts are 
common to those of the system shown in FIG. 21 . 

According to Embodiment 2 shown in FIG. 22, 
when monitor screens of the two to-be-monitored sys- 
tems 20a and 20b are to be displayed on the screen 
monitor Ma, it should suffice to add software for monitor 
screen display to the disk 31 of the object storage sec- 
tion 1 2. There is no need to newly prepare a memory for 
storing the monitor screen display software and build it 
in the computer 152. Therefore, the technique of 
Embodiment 2 is very advantageous. 



(Embodiment 3) 

FIG. 23 shows the structure of Embodiment 3 of the 
invention. In Embodiment 3, the to-be-monitored and 

s controlled system 20 is a power system. A telecontrol 
device 21 is provided at the front stage of the informa- 
tion input section 11, and the disk 31 stores a one-line 
diagram display object 121 of the power system. 

Embodiment 3 has the same structure as Embodi- 

10 ment 1 (FIG. 21) except that the information about the 
state of the power system 20 to be monitored and con- 
trolled is input to the edit section 392 of information 
input section 1 1 via TC 21 and that the one-line diagram 
display object 121 is stored in the disk 31 and executed 

is in the object execution environment 42. 

In this context, the one-line diagram refers to a dia- 
gram showing the on/off state of switches of the power 
system and status information on the protection relay 
devices by shapes and colors of symbols and letters, as 

20 well as a diagram showing the states of effective/non- 
effective power of tide of transmission lines and trans- 
formers or the voltage of the bus. The power system is 
expressed in the form of a one-line diagram. Although 
one-line diagrams are generally adopted as schematics, 

25 other schematics such as three-line diagrams may be 
used. 

In general, the power system 20 to be monitored 
and controlled comprises power system devices 
arranged over a wide area. The information about the 

30 states of respective power system devices is gathered 
in units of a substation or a power plant and sent to the 
central computer 154 via the TC 21. The edit section 
392 edits the information on the state of each power 
system device periodically or each time a change of the 

35 state has occurred. 

In this context, the information on the state of each 
power system device refers to numerical information on 
the on/off states (logic "1 " or "0" signal) of switches such 
as breakers or disconnectors, the states of effec- 

40 tive/non-effective power of tide of transmission lines and 
transformers or the voltage of the bus. The edit section 
392 sends the edit information to the edit information 
input section 391 via the network 1 4a, and the edit infor- 
mation input section 391 stores the sent information in 

45 the information storage area 23. 

The management kernel 14b reads out the one-line 
diagram display object 121 from the disk 31 and sup- 
plies the object 121 to the object reception section 41 
via the network 14a. The object reception section 41 

so has the object 121 executed in the object in the object 
execution environment 42. 

If the one-line diagram display object 121 is exe- 
cuted by the object execution environment 42, the out- 
put edit section 351 takes in the edit information from 

55 the information storage area 23, edits the information 
into screen information to be displayed as a one-line 
diagram, and outputs it to the screen monitor Ma. Thus, 
the one-line diagram is displayed on the screen monitor 



14 



27 



EP 0 875 826 A1 



28 



Ma. 

The screen image (color, numerical information, 
etc. of the device symbols) of the one-line diagram may 
be updated periodically or in accordance with a change 
in the state of the power system 20. The method of s 
updating is not specified. 

The above description is directed to the case of 
executing the one-line diagram display object 121 on 
the computer 152. On the computer 153, too, the one- 
line diagram display object 120 is similarly executed. w 

According to Embodiment 3, the one-line diagram 
can be newly displayed on the screen monitor Ma, Mb 
only by adding the one-line diagram display object 121 
to the object storage section 12. There is no need to 
newly prepare a memory for storing the one-line dia- is 
gram display software and build it in each computer 
152, 153. Therefore, the technique of Embodiment 3 is 
very advantageous. 

(Embodiment 4) 20 

FIG. 24 shows the structure of Embodiment 4 of the 
invention. In Embodiment 4, the object execution sec- 
tion 1 3 executes the object and monitors the to-be-mon- 
itored system. The object execution section 13 not only 25 
outputs the monitor result, but also stores it in the mem- 
ory. In FIG. 24, the computers 152 and 153 are provided 
with memories 365a and 365b for storing the monitor 
results. In the other respects Embodiment 4 is substan- 
tially the same as Embodiment 1 (FIG. 21). 30 

The management kernel 14b reads out a monitor 
process object 122 stored in the disk 31 and supplies 
the object 122 to the object reception section 41 over 
the network 14a. The object reception section 41 has 
the supplied monitor process object 122 executed in the 35 
object execution environment 42. 

If the monitor process object 122 has been exe- 
cuted in the object execution environment 42, a monitor 
process section 352 takes in, from the information stor- 
age area 23, edit information obtained by editing the 40 
information about the state of the to-be-monitored sys- 
tem 20, and monitor-processes the taken-in informa- 
tion. 

In the monitor process, for example, a power flow 
value of the transmission line of the power system is 45 
read out from the information storage area 23 and com- 
pared with an upper limit value. If the power flow value 
is higher than the upper limit value, alarm information is 
created. If the power flow value is not higher than the 
upper limit value, information indicating "no abnormal- so 
ity" is created as a monitor result. 

The above description has been directed to the 
case of monitoring power flow in the transmission line. 
When a monitor result is created by comparing a volt- 
age value of the bus with upper and lower limit values, ss 
any method can be adopted without departing from the 
spirit of the invention. For example, the pres- 
ence/absence of an accident is checked and thus a 



monitor result is created. 

The monitor process section 352 stores the monitor 
result in a memory 365a in the computer 152 or in a 
memory 365b in the computer 153, and also delivers 
the monitor result to another destination. In this case, 
the monitor result may be delivered to some other soft- 
ware, computer or system using the monitor result. The 
destination of the delivered result is not specified. 

According to Embodiment 4 shown in FIG. 24, 
when the computer 152 (153) executes the monitor 
function, it should suffice to add the monitor process 
object 122 to the object storage section 12. There is no 
need to prepare a memory for storing the monitor proc- 
ess software and build it in the computer 152 (153). 
Therefore, the technique of Embodiment 4 is very 
advantageous. 

(Embodiment 5) 

FIG. 25 shows the structure of Embodiment 5 of the 
invention. In Embodiment 5, if the object execution sec- 
tion 1 3 executes the object, it records the state of the to- 
be-monitored and controlled system and outputs the 
record result or stores it in a memory. 

Embodiment 5 will now be described with reference 
to FIG. 25. In FIG. 25, the monitor process object 1 22 
shown in FIG. 24, which is stored in the disk 31, is 
replaced with a record process object 123. In the other 
respects Embodiment 5 is common to Embodiment 4, 
and a description of common parts is omitted. 

In Embodiment 5, if the record process object 123 
has been executed in the object execution environment 
42, a record process section 353 takes in, from the infor- 
mation storage area 23, edit information obtained by 
editing the information about the state of the to-be-mon- 
itored system 20, and record-processes the taken-in 
information. 

In the record process, for example, output values of 
respective generators of the power system are read out 
from the information storage area 23 and summed in 
every hour, and thus a record result is created. 

The above description is directed to the case of 
recording a sum output value of generators in every 
hour. However, it is possible, for example, to create a 
long-term or short-term record result by gathering vari- 
ous information periodically, or to create a record result 
by periodically storing information on the state of the 
monitored system in a time-sequential manner. Various 
methods of creating record results may be adopted 
without departing from the spirit of the invention. 

The record process section 353 stores the record 
result in the memory 365a, 365b or outputs the record 
result to some other destination. In this case, like 
Embodiment 4 shown in FIG. 23, the monitor result may 
be delivered to some other software, computer or sys- 
tem using the record result, or the data is recorded by a 
data logger, etc. The destination of the delivered result 
is not specified. 
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According to Embodiment 5 shown in FIG. 25, 
when the computer 152 executes the record process, it 
should suffice to add the record process object 123 to 
the object storage section 12. There is no need to pre- 
pare a memory for storing the record process software 5 
and build it in the computer 152. Therefore, the tech- 
nique of Embodiment 5 is very advantageous. 

(Embodiment 6) 

10 

FIG. 26 shows the structure of Embodiment 6 
according to the invention. If the object is executed by 
the object execution section 13, a support calculation is 
made on the basis of the state of the to-be-monitored 
and controlled and a support calculation result is output 15 
or stored in the memory. The structure of Embodiment 6 
is the same as that of Embodiment 4, except that a sup- 
port process object 124 in lieu of the monitor process 
object 1 22 is stored in the disk 31 . 

The management kernel 14b reads out the support 20 
process object 1 24 stored in the disk 31 and delivers the 
object 124 to the object reception section 41 over the 
network 14a. The object reception section 41 has the 
delivered support process object 124 executed in the 
object execution environment 42. 25 

If the support process object 124 is executed in the 
object execution environment 42, the support process 
section 354 takes in, from the information storage area 
23, edit information obtained by editing information 
about the state of the system 20. The support process 30 
section 354 then executes the support calculation. 

In the support calculation, for example, a power 
flow value of the transmission line of the power system 
is read out and compared with an upper limit value. If 
the power flow value exceeds the upper limit value, a 35 
support calculation result is prepared for the operator to 
calculate an output status change value for the genera- 
tor so that the power flow value may decrease below the 
upper limit value. 

The above description is directed to the case of per- 40 
forming the support calculation at the time of over-load- 
ing of the power system. However, various methods of 
preparing the support calculation result may be adopted 
without departing from the spirit of the invention. For 
example, a support calculation result may be obtained 45 
by preparing an operation procedure for recovering a 
power failure of the power system. In addition, a sipport 
calculation result may be obtained by determining failing 
equipment, in case of an accident in the power system, 
from operational information about the state of switches, so 
protection relays, etc. 

The support process section 354 stores the support 
calculation result in the memory 365a, 365b or outputs 
the support calculation result to some other destination. 
In this case, the support process result may be deliv- ss 
ered to some other software, computer or system using 
the support calculation result. 

According to Embodiment 6 shown in FIG. 26, 



when the computer 152 executes the support process, 
it should suffice to add the support process object 124 
to the object storage section 12. There is no need to 
prepare a memory for storing the support process soft- 
ware and build it in the computer 152. Therefore, the 
technique of Embodiment 6 is very advantageous. 

(Embodiment 7) 

FIG. 27 shows the structure of Embodiment 7 
according to the invention. There are provided two 
object execution sections (first object execution section 
13a and second object execution section 13b). The first 
object execution section 13a executes an associated 
object and outputs a monitor process result. The sec- 
ond object execution section executes an associated 
object and displays a monitor process result in the form 
of a screen image. In the other respects, Embodiment 7 
is common to Embodiment 1 (FIG. 21), and a descrip- 
tion of common parts is omitted. 

In FIG. 27, the computer 152 includes an edit infor- 
mation input section 391, an information storage area 
23, an object execution environment 42a and an object 
reception section 41a. The computer 153 includes an 
object reception section 41b and an object execution 
environment 42b. The disk 31 stores a monitor process 
object 122 and a monitor screen display object 125. 

The object reception section 41a and object execu- 
tion environment 42a constitute the first object execu- 
tion section 13a, and the object reception section 41b 
and object execution environment 42b constitute the 
second object execution section 13b. Information about 
the state of the to-be-monitored and controlled system 
20 is input to the edit section 392. The edit section 392 
edits the input information and outputs the edit informa- 
tion to the edit information input section 391 over the 
network 14a. 

The edit information input section 391 stores the 
edit information in the information storage area 23, like 
Embodiment 1 of FIG. 21. The management kernel 14b 
reads out the monitor process object 122 from the disk 
31 and supplies it to the first object reception section 
41a over the network 14a. 

The first object reception section 41a has the sup- 
plied monitor process object 122 executed in the first 
object execution environment 42a. If the monitor proc- 
ess object 122 is executed in the first object execution 
environment 42a, the environment 42a takes in, from 
the information storage area 23, edit information 
obtained by editing information about the state of the 
system 20, monitors the taken-in information, and out- 
puts the monitor result. These operations are common 
to those of the embodiment of FIG. 23. 

In addition, the management kernel 14b reads out 
the monitor result display object 125 from the disk 31 
and supplies it to the second object reception section 
41b over the network 14a. The second object reception 
section 41b has the supplied monitor result display 
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object 125 executed in the second object execution 
environment 42b. 

If the monitor result display object 125 is executed 
in the second object execution environment 42b, a mon- 
itor result output edit section 356 takes in a monitor 5 
result from the monitor process section 352 with respect 
to the monitor process object 122 executed in the first 
object execution environment 42a. The monitor result 
output edit section 356 forms, on the basis of the moni- 
tor result, screen information to be displayed on the 10 
screen. The screen information is output to the screen 
monitor Mb. The operations of the management kernel 
14b, object reception section 41b, object execution envi- 
ronment 42b and screen monitor Mb are the same as 
those illustrated in FIG. 3. is 

As regards Embodiment 7 shown in FIG. 27, the 
above description is directed to the case of displaying 
the monitor result on the screen monitor Mb. However, 
various modes of display may be adopted without 
departing from the spirit of the invention. For example, 20 
the state of the system 20 may be displayed on a screen 
or a mosaic-plate display, or the state of the system 20 
may be indicated by voice, using a voice output device, 
or by an alarm. Needless to say, these modes can be 
realized by similar operations. 25 

According to Embodiment 7 shown in FIG. 27, 
when the computer 152 executes the monitor process 
and the screen monitor Mb of the other computer 153 
displays the monitor result, it should suffice to add the 
monitor process object 122 and monitor result display 30 
object 125 to the disk 31 of the object storage section 
1 2. There is no need to provide the computer 1 52 with a 
memory for storing the monitor process software and to 
provide the computer 153 with a memory for storing the 
monitor result display software, and to install each soft- 35 
ware in the associated memory. Therefore, the tech- 
nique of Embodiment 6 is very advantageous. 

(Embodiment 8) 

40 

FIG. 28 shows the structure of Embodiment 8 of the 
invention. Embodiment 8 is the same as Embodiment 1 
of FIG. 1 , except that a control instruction reception 
object 126 is executed by the object execution section 
13 and a control signal transmission section 480 for 45 
sending a control signal to the system 20 is added. 

In FIG. 28. the computer 154 includes, in addition to 
the edit section 392, a control signal sending section 
480 comprising a control instruction reception section 
362, a control management section 363 and a control so 
signal transmission section 364. The computer 152 
comprises an edit information input section 391, an 
information storage area 23, an object execution envi- 
ronment 42 and an object reception section 41. The 
object execution environment 42 includes, in addition to ss 
an output edit section 358, a control instruction recep- 
tion section 359 and a control instruction transmission 
section 361 . 



The control instruction reception section 359 may 
receive an instruction from the operator through the 
screen monitor Ma. In other cases, control software 
such as voltage control software provided near the to- 
be-monitored and controlled system or computer 152 
may automatically calculate a control amount and sup- 
plies a control signal directly to the control instruction 
reception section 359, without an instruction by the 
operator. The object reception section 41 , object execu- 
tion environment 42 and screen monitor Ma constitute 
the object execution section 13. The disk 31 stores the 
control instruction reception object 126. 

The management kernel 14b reads out the control 
instruction reception object 126 from the disk 31 and 
supplies it to the object reception section 41 over the 
network 14a. The object reception section 41 has the 
supplied control instruction reception object 126 exe- 
cuted in the object execution environment 42. These 
operations are the same as those in the embodiment of 
FIG. 21. 

If the control instruction reception object 126 is exe- 
cuted by the object execution environment 42, the dis- 
play process section 358 takes in the edit information 
about the state of the to-be-monitored and controlled 
system 20 from the information storage area 23, edits 
the information into screen information, and outputs it to 
the screen monitor Ma. 

The control instruction reception section 359 
receives a control instruction input by the operator 
through the screen monitor Ma and outputs it to the con- 
trol instruction transmission section 361. The control 
instruction transmission section 361 transmits the input 
control instruction information to the control instruction 
receiving section 362 of control signal sending section 
480 over the network 14a. 

The control instruction receiving section 362 out- 
puts the control instruction information to the control 
management section 363, which then edits a control 
signal from the input control instruction information and 
outputs it to the control signal transmission section 364. 
The control signal transmission section 364 transmits 
the control signal to the system 20 and controls it. 

The above description has been directed to the 
case where the control instruction reception object 126 
comprises the display process section 358, control 
instruction reception section 359 and control instruction 
transmission section 361 . However, the object 126 may 
be in any mode if the state of the system 20 is displayed 
on the screen monitor Ma and the control instruction is 
received from the screen monitor Ma. 

In the above description, the control signal sending 
section 480 comprises the control instruction receiving 
section 362, control management section 363, and con- 
trol signal transmission section 364. However, the con- 
struction of the control signal sending section 480 is not 
limited if the control instruction information is converted 
to a control signal and the control signal is sent to the 
system 20 to control the system 20. 
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Using the computer 153 and screen monitor Mb, 
too, the same control can be carried out. In this embod- 
iment, the control signal sending section 480 is provided 
in the computer 154 by the software process. However, 
instead of the control signal sending section 480 being 5 
provided in the computer 154, another computer similar 
to the computer 152 connected to the network may be 
provided and the control signal sending section 480 
may be provided in this computer. 

According to the embodiment of FIG. 28, when a 10 
control reception function is to be newly added to the 
computer 152 or 153, it should suffice if the control 
instruction reception object 126 is added to the disk 31 
of object storage section 1 2. There is no need to provide 
the computer 152 or 153 with a memory for storing the is 
software for the control instruction reception function 
and to install the software in the memory. Therefore, the 
technique of Embodiment 8 is very advantageous. 

(Embodiment 9) 20 

FIG. 29 shows the structure of Embodiment 9 of the 
invention. Embodiment 9 is substantially the same as 
Embodiment 8 of FIG. 28, except that the object execu- 
tion section 1 3 is shifted from the computer 1 52 to com- 25 
puter 154, the object to be executed in the object 
execution section 13 is replaced with a control object 
127, and a control instruction reception section 490 is 
added to the computer 152. 

In FIG. 29, the computer 154 is provided with the 30 
edit section 392 as well as an object execution environ- 
ment 42 and an object reception section 41 The compu- 
ter 152 is provided with the edit information input 
section 391 and information storage area 23 as well as 
a control instruction reception unit 490. The control 35 
instruction reception unit 490 comprises the display 
process section 358, control instruction reception sec- 
tion 359 and control instruction transmission section 
361. The computer 151 includes the management ker- 
nel 1 4b, and the disk 31 stores the control object 1 27. 40 

Information about the state of the system 20 is input 
to the edit section 392. The edit section 392 edits the 
input information and outputs the edit information to the 
edit information input section 391 over the network 14a. 
The edit information input section 391 stores the input 45 
edit information in the information storage area 23, 
according to the same operations as described in con- 
nection with the embodiment of FIG. 3. 

The display process section 358 takes in, from the 
information storage area 23, the edit information about so 
the state of the system 20, edits it into screen data and 
output the screen data to the screen monitor Ma. The 
control instruction reception section 359 receives the 
control instruction from the screen monitor Ma and out- 
puts the control instruction information to the control ss 
instruction transmission section 361. The control 
instruction transmission section 361 transmits the con- 
trol instruction information to the object execution sec- 



tion 13 in the computer 154 over the network 14a. 

The above description is directed to the case where 
the control instruction receiving unit 490 comprises the 
display process section 358. control instruction recep- 
tion section 359 and control instruction transmission 
section 361 . However, the construction of the control 
instruction receiving unit 490 is not limited if the state of 
the system 20 is displayed on the screen monitor Ma 
and the control instruction is received from the screen 
monitor Ma. 

The management kernel 14b reads out the control 
object 127 from the disk 31 and supplies it to the object 
reception section 41 over the network 14a. The object 
reception section 41 has the supplied control object 127 
executed in the object execution environment 42. These 
operations are the same as those in the embodiment of 
FIG. 21. 

If the control object 127 is executed by the object 
execution environment 42, the control instruction receiv- 
ing section 362 receives the control instruction informa- 
tion from the control instruction transmission section 
361 and outputs the received information to the control 
management section 363. The control management 
section 363 then edits a control signal from the input 
control instruction information and outputs it to the con- 
trol signal transmission section 364. The control signal 
transmission section 364 transmits the control signal to 
the system 20 and controls it. 

The above description is directed to the case where 
the control object 127 comprises the control instruction 
receiving section 362, control management section 363, 
and control signal transmission section 364. However, 
the construction of the control object 127 is not limited if 
the control instruction information is input and the con- 
trol signal is output to the system to control the same. 

According to the embodiment of FIG. 29, when a 
control function is to be newly added to the computer 
1 54, it should suffice if the control object 1 27 is added to 
the disk 31 of object storage section 12. There is no 
need to provide the computer 154 with a memory for 
storing the software for the control function and to install 
the software in the memory. Therefore, the technique of 
Embodiment 9 is very advantageous. 

(Embodiment 10) 

FIG. 30 shows the structure of Embodiment 10 of 
the invention. In FIG. 30, the computer 154 comprises 
the edit section 392 as well as an object execution envi- 
ronment 42b and an object reception section 41b. The 
computer 152 comprises the edit information input sec- 
tion 391 , the information storage area 23, an object exe- 
cution environment 42a, and an object reception section 
41a. 

The computer 151 includes the management kernel 
14b. The disk 31 stores the control instruction reception 
object 126 and control object 127. The object reception 
section 41a, object execution environment 42a and 
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screen monitor Ma constitute a first object execution 
section 13a. The object execution environment 42b and 
object reception section 41b constitute a second object 
execution section 13b. The object management section 
14 is the same as that described in the preceding 5 
embodiment. 

Information about the state of the system 20 is input 
to the edit section 392. The edit section 392 edits the 
input information and outputs the edit information to the 
edit information input section 391 over the network 14a. io 
The edit information input section 391 stores the input 
edit information in the information storage area 23, 
according to the same operations as described with ref- 
erence to FIG. 21. 

The management kernel 14b reads out the control is 
instruction reception object 126 from the disk 31 and 
supplies it to the object reception section 41a over the 
network 14a. The object reception section 41a has the 
supplied control instruction reception object 126 exe- 
cuted in the object execution environment 42a, accord- 20 
ing to the same operations as illustrated in FIG. 3. 

If the control instruction reception object 126 is exe- 
cuted by the object execution environment 42a, the dis- 
play process section 358 takes in the edit information 
about the state of the to-be-monitored and controlled 25 
system 20 from the information storage area 23, edits 
the information into screen information, and outputs it to 
the screen monitor Ma. The control instruction reception 
section 359 receives the control instruction from the 
operator through the screen monitor Ma and outputs the 30 
control instruction information to the control instruction 
transmission section 361 . The transmission section 361 
transmits the input control instruction information. 

If the control object 127 is executed in the object 
execution environment 42b, the control instruction 35 
receiving section 362 receives the control instruction 
information from the control instruction transmission 
section 361 and outputs the received control instruction 
information to the control management section. The 
control management section 363 then edits a control 40 
signal from the input control instruction information and 
outputs it to the control signal transmission section 364. 
The control signal transmission section 364 transmits 
the control signal to the system 20 and controls it 

The above description has been directed to the 45 
case where the control instruction reception object 126 
comprises the display process section 358, control 
instruction reception section 359 and control instruction 
transmission section 361. However, the object 126 may 
be in any mode if the state of the system 20 is displayed so 
on the screen monitor Ma and the control instruction is 
received from the screen monitor Ma. 

The management kernel 14b reads out the control 
object 1 27 from the disk 31 and supplies it to the object 
reception section 41b over the network 14a. The object ss 
reception section 41b has the supplied control object 
348 executed in the object execution environment 42b, 
according the same operations as described with refer- 



ence to FIG. 3. 

The above description is directed to the case where 
the control object 127 comprises the control instruction 
receiving section 362, control management section 363, 
and control signal transmission section 364. However, 
the construction of the control object 127 is not limited if 
the control instruction information is input and the con- 
trol signal is output to the system to control the same. 

In the above description, the control instruction is 
received from the screen monitor Ma. However, the con- 
trol instruction may be received from the screen monitor 
Mb by the same operations. 

According to Embodiment 10 shown in FIG. 30, 
when a control reception function and a control function 
are to be newly added to the computers 152, 153 and 
154, it should suffice if the control instruction reception 
object 126 and control object 127 are added to the disk 
31 of object storage section 12. Thus, the computers 
152 and 153 can receive the control instruction. There- 
fore, the technique of Embodiment 9 is very advanta- 
geous. 

(Embodiment 11) 

FIG. 31 shows the structure of Embodiment 11 of 
the invention. Embodiment 11 has substantially the 
same structure as Embodiment 8 (FIG. 28) except that 
the information input section 1 1 is not provided and the 
display process section 358 is not provided in a control 
instruction reception object 126. 

In FIG. 31 , the computer 154 includes a control sig- 
nal sending section 480 comprising a control instruction 
reception section 362, a control management section 
363 and a control signal transmission section 364. The 
computer 152 comprises an object execution environ- 
ment 42 and an object reception section 41 . The com- 
puter 151 comprises the management kernel 14b, and 
the disk 31 stores the control instruction reception 
object 126. 

The management kernel 14b reads out the control 
instruction reception object 126 from the disk 31 and 
supplies it to the object reception section 41 over the 
network 14a. The object reception section 41 has the 
supplied control instruction reception object 126 exe- 
cuted in the object execution environment 42. These 
operations are the same as those in the embodiment of 
FIG. 21. 

If the control instruction reception object 126 is exe- 
cuted by the object execution environment 42, the con- 
trol instruction reception section 359 receives a control 
instruction input through the screen monitor Ma and 
outputs it to the control instruction transmission section 
361. The control instruction transmission section 361 
transmits the input control instruction information to the 
control instruction receiving section 362. 

The above description has been directed to the 
case where the control instruction reception object 126 
comprises the control instruction reception section 359 
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and control instruction transmission section 361. How- 
ever, the object 126 may be in any mode if the control 
instruction is received from the screen monitor Ma and 
the control instruction information is output. 

The control instruction receiving section 362 
receives the control instruction information from the 
control instruction transmission section 361 and outputs 
it to the control management section 363. The control 
management section 363 then edits a control signal 
from the input control instruction information and out- 
puts it to the control signal transmission section 364. 
Thus the control signal transmission section 480 trans- 
mits the control signal to the system 20 and controls it. 

In the above description, the control signal sending 
section 480 comprises the control instruction receiving 
section 362, control management section 363, and con- 
trol signal transmission section 364. However, the con- 
struction of the control signal sending section 480 is not 
limited if the control instruction information is converted 
to a control signal and the control signal is sent to the 
system 20 to control the same. In addition, using the 
computer 153 and screen monitor Mb, too, the same 
control can be carried out. 

According to Embodiment 11 shown in FIG. 31, 
when a control reception function is to be newly added 
to the computer 152 or 153, it should suffice if the con- 
trol instruction reception object 126 is added to the disk 
31 of object storage section 12. There is no need to pro- 
vide the computer 152 or 153 with a memory for storing 
the software for the control instruction reception func- 
tion and to install the software in the memory. Therefore, 
the technique of Embodiment 1 1 is very advantageous. 

(Embodiment 12) 

FIG. 32 shows the structure of Embodiment 12 of 
the invention. In Embodiment 12, the information input 
section 1 1 is not provided and the display process sec- 
tion 358 is not provided in the object execution environ- 
ment 42. 

In FIG. 32, the computer 154 does not include the 
information input section 1 1 , but comprises an object 
execution environment 42 and an object reception sec- 
tion 41b. The computer 152 includes a control instruc- 
tion receiving unit 490 comprising a control instruction 
reception section 359 and a control instruction transmis- 
sion section 361. The computer 151 comprises the 
management kernel 14b, and the disk 31 stores the 
control object 127. 

The control instruction reception section 359 of 
control instruction receiving unit 490 receives a control 
instruction input through the screen monitor Ma and 
outputs it to the control instruction transmission section 
361. The control instruction transmission section 361 
transmits the input control instruction information. 

The above description has been directed to the 
case where the control instruction receiving unit 490 
comprises the control instruction reception section 359 



and control instruction transmission section 361. How- 
ever, the structure of the control instruction receiving 
unit 490 is not limited if the control instruction is 
received from the screen monitor Ma. 

The management kernel 14b reads out the control 
object 1 27 from the disk 31 and supplies it to the object 
reception section 41 over the network 14a. The object 
reception section 41 has the supplied control object 127 
executed in the object execution environment 42. These 
10 operations are the same as those in the embodiment of 
FIG. 21. 

If the control object 127 is executed in the object 
execution environment 42, the control instruction receiv- 
ing section 362 receives the control instruction informa- 
15 tion from the control instruction transmission section 
361 and outputs it to the control management section 
363. The control management section 363 then edits a 
control signal from the input control instruction informa- 
tion and outputs it to the control signal transmission sec- 

20 tion 364. 

The control signal transmission section 364 trans- 
mits the control signal to the system 20 and controls it. 
In the above description, the control object comprises 
the control instruction receiving section 362, control 

25 management section 363, and control signal transmis- 
sion section 364. However, the construction of the con- 
trol object is not limited if the control instruction 
information is input and the control signal is output. 
According to Embodiment 12, when a control func- 

30 tion is to be newly added to the computer 154, it should 
suffice if the control object 1 27 is added to the disk 3 1 of 
object storage section 12. There is no need to provide 
the computer 154 with a memory for storing the soft- 
ware for the control function and to install the software in 

35 the memory. Therefore, the technique of Embodiment 
1 2 is very advantageous. 

(Embodiment 13) 

40 FIG. 33 shows the structure of Embodiment 13 of 
the invention. This embodiment is substantially the 
same as the preceding embodiments, except that the 
information input section 1 1 is not provided and the dis- 
play process section 358 is not provided in the object 

45 execution environment 42. Thus, an overlapping 
description is omitted. 

In FIG. 33, the computer 155 comprises the object 
execution environment 143b and object reception sec- 
tion 41b. The computer 152 comprises the object exe- 

so cution environment 143a and object reception section 
41b. The computer 151 comprises the management 
kernel 14b, and the disk 31 stores the control instruction 
reception object 126 and control object 127. 

The object reception section 41a, object execution 

55 environment 143a and screen monitor Ma constitute a 
first object execution section 13a. The object execution 
environment 143b and object reception section 41b 
constitute a second object execution section 13b. 
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The management kernel 145 reads out the control 
instruction reception object 126 from the disk 31 and 
supplies it to the object reception section 41a over the 
network 14a. The object reception section 41a has the 
supplied control instruction reception object 126 exe- s 
cuted in the object execution environment 42a. These 
operations are the same as those in the embodiment of 
FIG. 21. 

If the control instruction reception object 126 is exe- 
cuted by the object execution environment 42a, the con- w 
trol instruction reception section 359 receives a control 
instruction input through the screen monitor Ma and 
outputs control instruction information to the control 
instruction transmission section 361. The control 
instruction transmission section 361 transmits the input is 
control instruction information. 

The above description has been directed to the 
case where the control instruction reception object 126 
comprises the control instruction reception section 359 
and control instruction transmission section 361 . How- 20 
ever, the object 126 may be in any mode if the control 
instruction is received from the screen monitor Ma. 

The management kernel 14b reads out the control 
object 127 from the disk 31 and supplies it to the object 
reception section 41b over the network 14a. The object 25 
reception section 41b has the supplied control object 
127 executed in the object execution environment 42b. 
These operations are the same as those in the embodi- 
ment of FIG. 21. 

If the control object 127 is executed by the object 30 
execution environment 42b, the control instruction 
receiving section 362 receives the control instruction 
information from the control instruction transmission 
section 361 and outputs it to the control management 
section 363. The control management section 363 35 
forms a control signal from the input control instruction 
information and outputs it to the control signal transmis- 
sion section 364. The transmission section 364 trans- 
mits the control signal to the system 20 and controls the 
same. 40 

The above description is directed to the case where 
the control object 127 comprises the control instruction 
receiving section 362, control management section 363, 
and control signal transmission section 364. However, 
the construction of the control object 1 27 is not limited if 45 
the control instruction information is input and the con- 
trol signal is output to the system to control the same. 

In the above description, the control instruction is 
received from the screen monitor Ma. However, the con- 
trol instruction may be received from the screen monitor so 
Mb by the same operations. 

According to Embodiment 13 shown in FIG. 33, 
when a control reception function and a control function 
are to be newly added to the computers 152, 153 and 
154, it should suffice if the control instruction reception ss 
object 126 and control object 127 are added to the disk 
31 of object storage section 12. Thus, the computers 
152 and 153 can receive the control instruction. There- 



fore, the technique of Embodiment 13 is very advanta- 
geous. 

(Embodiment 14) 

FIG. 34 shows the structure of Embodiment 14 
according to the invention. The parts common to those 
of the preceding embodiments are denoted by like refer- 
ence numerals, and a description thereof is omitted. In 
FIG. 34, a computer 155 comprises an edit section 393, 
a dynamic object edit section 394 and a management 
kernel 14b. A computer 153 comprises an object recep- 
tion section 41 and an object execution environment 42. 
The disk 31 a stores a static object 41 0. The edit section 
393 constitutes an input section 1 1 . The management 
kernel 14b and network 14a constitute an object man- 
agement section 14. 

The disk 31a stores the static object 410, and the 
disk 31a and a driver constitute a static object storage 
section 12a. A disk 31b stores a dynamic object 420, 
and the disk 31b and a driver constitute a dynamic 
object storage section 12b. The object reception section 
41, object execution environment 42 and screen moni- 
tor Ma constitute an object execution section 13. 

Information about the state of the system 20 is input 
to the edit section 393. The edit section 393 edits the 
input information to form edit information, and outputs 
the edit information to the dynamic object edit section 
394. The dynamic object edit section 394 receives the 
edit information about the state of the system 20 from 
edit section 393 and reads out the static object 41 0 from 
the disk 31a. With reference to the edit information, the 
dynamic object edit section 394 forms the dynamic 
object 420 from the static object 410 and stores the 
dynamic object 420 in the disk 31 b. 

The static object 410 is an object comprising either 
or both of the data and program necessary for display- 
ing the state of the system 20 on the monitor Ma, Mb in 
the form of a screen. The static object 410 includes, for 
example, information about the location on the screen, 
the kind of characters, symbols, diagrams or tables, the 
color thereof, the size thereof, and the mode of normal 
display/flickering display. Specifically, the static object 
410 comprises information non-associated with the 
state of the system 20. For example, the static object 
410 comprises either or both of a program and data for 
"displaying a message at a center" of the screen. 

With reference to the edit information, the dynamic 
object edit section 394 forms from the static object the 
dynamic object for displaying the screen image corre- 
sponding to the state of the system 20. If the edit infor- 
mation about the state of the system 20 indicates 
abnormality, the dynamic object comprises either or 
both of a program and data for "displaying a message of 
'malfunction occurred' in red at a center." 

If the edit information about the state of the system 
20 indicates normality, the dynamic object comprises 
either or both of a program and data for "displaying a 
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message of 'no malfunction* in green at a center." The 
dynamic object edit section 394 stores the formed 
dynamic object 420 in the disk 31b. 

The dynamic object edit section 394 may form the 
dynamic object 420 periodically or each time the infor- s 
mation about the state of the system 20 has changed. 
The timing of formation of the dynamic object 420 is not 
limited. 

In the above description, the dynamic object has 
been described by referring to a simple case of display- w 
ing a message. Needless to say, dynamic objects for 
displaying various screen images may be created in 
accordance with the information about the state of the 
system 20. 

The management kernel 1 4b reads out the dynamic 15 
object 420 from the disk31band supplies it to the object 
reception section 41 over the network 14a. The object 
reception section 41 has the supplied dynamic object 
420 executed in the object execution environment 42. 
These operations are the same as those in the preced- 20 
ing embodiments. 

If the dynamic object 420 is executed in the object 
execution environment 42, the screen image is dis- 
played on the screen monitor Ma. In the case of the 
above-described dynamic object 420, if the system 20 is 25 
in the abnormal state, "malfunction occurred" is dis- 
played in red at the center of the screen. If the system 
20 is in the normal state, "no malfunction" is displayed in 
green at the center of the screen. 

In this manner, the dynamic object 420 effects the 30 
display of the screen image corresponding to the state 
of the system 20. Although in the above description the 
screen image is displayed on the screen monitor Ma, a 
screen image corresponding to the state of the system 
is also displayed on the screen monitor Mb. 35 

In the description, the screen images are displayed 
on the screen monitors Ma and Mb. Needless to say, 
information for displaying the state of the system 20 in 
the form of an image, a mosaic display plate, voice or 
alarm or a combination thereof may be output from the 40 
computer 152, 153 according to the same operations. 

As has been described above, according to 
Embodiment 14 shown in FIG. 34, when information for 
displaying the state of the system 20 in the form of a 
screen image, an image, a mosaic display plate, voice 45 
or alarm or a combination thereof is to be newly output 
from the computer 152, 153, it should suffice to add the 
dynamic object edit section 394 to the computer 155 
and to add the static object 41 0 to the disk 3 1 a. There is 
no need to provide the computer 1 52, 1 53 with a mem- so 
ory for storing the software and to install it in the mem- 
ory. Therefore, the technique of Embodiment 14 is very 
advantageous. 



(Embodiment 15) 

FIG. 35 shows the structure of Embodiment 15 
according to the invention. The structure of Embodi- 
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ment 15 is substantially the same as that of Embodi- 
ment 14 (FIG. 34) except that an object request section 
440 is added to the computer 152. 

Information about the state of the system 20 is input 
to the edit section 393. The edit section 393 edits the 
input information to form edit information, and outputs 
the edit information to the dynamic object edit section 
394. The dynamic object edit section 394 receives the 
edit information about the state of the system 20 and 
reads out the static object 410 from the disk 31a. With 
reference to the edit information, the dynamic object 
edit section 394 forms the dynamic object 420 from the 
static object 410 and stores the dynamic object 420 in 
the disk 31b, as in Embodiment 14 (FIG. 34). 

When the object request section 440 has received 
a screen request from the screen monitor Ma, the object 
request section 440 sends screen request information 
to the management kernel 14b over the network 14a. 
Upon receiving the screen request information, the 
management kernel 14b reads out the dynamic object 
420 from the disk 31b and supplies it to the object 
reception section 41 over the network 14a. 

The object reception section 41 has the supplied 
dynamic object 420 executed in the object execution 
environment 42, as in the operations shown in FIG. 20. 
If the dynamic object 420 is executed in the object exe- 
cution environment 42, the screen image corresponding 
to the state of the system 20 is displayed on the screen 
monitor Ma. 

In the above description, when the display request 
has been issued from the screen monitor Ma, the 
screen image is displayed on the screen monitor Ma. 
When the display request has been issued from the 
screen monitor Mb, the screen image corresponding to 
the state of the system 20 is similarly displayed on the 
screen monitor Mb. 

In the description, the screen images are displayed 
on the screen monitors Ma and Mb. Needless to say, 
information for displaying the state of the system 20 in 
the form of an image, a mosaic display plate, voice or 
alarm or a combination thereof may be output from the 
computer 152, 153 according to the same operations. 

As has been described above, according to 
Embodiment 15 shown in FIG. 35, when information for 
displaying the state of the system 20 in the form of a 
screen image, an image, a mosaic display plate, voice 
or alarm or a combination thereof is to be newly output 
from the computer 152, 153 upon request, it should suf- 
fice to add the dynamic object edit section 394 to the 
computer 155 and to add the static object 410 to the 
disk31a. There is no need to provide the computer 152, 
153 with a memory for storing the software and to install 
it in the memory. Therefore, the technique of Embodi- 
ment 15 is very advantageous. 



(Embodiment 16) 

FIG. 36 shows the structure of Embodiment 16 of 
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the invention. The structure of Embodiment 16 is the 
same as that of Embodiment 1 5 (FIG. 35) except that a 
portion of the dynamic object formed by the dynamic 
object edit section 394, which meets a condition based 
on one or more of a time, a specific portion of the to-be- 5 
monitored system and a specific location of the system, 
is output. 

Information about the state of the system 20 is input 
to the edit section 393. The edit section 393 edits the 
input information to form edit information, and outputs 10 
the edit information to the dynamic object edit section 
394. The dynamic object edit section 394 receives the 
edit information about the state of the system 20 and 
reads out a static object 41 1 from the disk 31a. With ref- 
erence to the edit information, the dynamic object edit 15 
section 394 forms dynamic objects 421a, 421b. 421c 
and 421 d from the static object 411 and stores the 
dynamic objects in the disk 31b. 

In this case, the dynamic object edit 394 stores 
dynamic objects in the disk 31b at specific times and 20 
with respect to specific locations in the system 20. In the 
case of the embodiment shown in FIG. 35, dynamic 
objects are formed and stored, as shown in FIG. 37, 
according to the conditions of time and location. 

Upon receiving a screen request with the condition 25 
of time and location from the screen monitor Ma, the 
object request section 440 transmits the screen request 
information with the condition to the management ker- 
nel 14b. Upon receiving the screen request information 
with the condition, the management kernel 14b reads 30 
out one of the dynamic objects 421a, 421b, 421c and 
421d corresponding to the associated time and location 
from the disk 31 b, and delivers the dynamic object to the 
object reception section 41 over the network 14a. 

The object reception section 41 has the delivered 35 
dynamic object 421a, 421b, 421c, 42 1d in the object 
execution environment 42, as in the operations shown in 
FIG. 21. If the dynamic object 421a, 421b, 421c, 421 d is 
executed in the object execution environment 42, the 
screen monitor Ma is enabled to display the screen 40 
image corresponding to the state of the system 20. 

The above description is directed to the case where 
the dynamic object edit section 394 forms the dynamic 
objects in accordance with the conditions of the time 
and location. However, needless to say, dynamic 45 
objects may be formed and stored in accordance with 
conditions based on one or more of a time, a specific 
portion of the to-be-monitored system 20 and a specific 
location of the system, without departing from the spirit 
of the invention. so 

The method of formation of dynamic objects is not 
limited. For example, instead of storing the dynamic 
objects in accordance with conditions, the dynamic 
object edit section 394 may form only one dynamic 
object so that when the dynamic object has been exe- 55 
cuted in the object execution environment 42, a portion 
of the dynamic object, which meets the condition, may 
be output. 



In the above description, when the display request 
has been issued from the screen monitor Ma, the 
screen image is displayed on the screen monitor Ma. 
When the display request has been issued from the 
screen monitor Mb, the screen image corresponding to 
the state of the system 20 is similarly displayed on the 
screen monitor Mb. 

In the description, the screen images are displayed 
on the screen monitors Ma and Mb. Needless to say, 
information for displaying the state of the system 20 in 
the form of an image, a mosaic display plate, voice or 
alarm or a combination thereof may be output from the 
computer 152, 153 according to the same operations. 

As has been described above, according to 
Embodiment 16 shown in FIG. 36, when the computer 
152, 153 is constructed to output upon request, infor- 
mation meeting the condition based on one or more of a 
time, a specific portion of the to-be-monitored system 
20 and a specific location of the system 20 in accord- 
ance with the state of the system 20, in the form of a 
screen image, an image, a mosaic display plate, voice 
or alarm or a combination thereof, it should suffice to 
add the dynamic object edit section 394 to the computer 
155 and to add the static object 411 to the disk 31a. 
There is no need to provide the computer 152, 153 with 
a memory for storing the software and to install it in the 
memory. Therefore, the technique of Embodiment 16 is 
very advantageous. 

(Embodiment 1 7) 

FIG. 38 shows the structure of Embodiment 1 7 of 
the invention. The structure of Embodiment 17 is the 
same as that of Embodiment 16 (FIG. 36) except that 
the to-be-monitored and controlled system is the power 
system 20 and the information about the state of the 
power system 20 is supplied to the input section via a 
telecontrol device TC 21 . 

Information about the state of the power system 20 
is input to the edit section 393 via the TC 21 . The edit 
section 393 edits the input information to form edit infor- 
mation, and outputs the edit information to the dynamic 
object edit section 394. 

The dynamic object edit section 394 receives the 
edit information about the state of the power system 20 
from the edit section 393 and reads out a static object 
412 from the disk 31a. With reference to the edit infor- 
mation, the dynamic object edit section 394 forms 
dynamic objects 422a, 422b, 422c and 422d from the 
static object 412 and stores the dynamic objects in the 
disk 31b. 

In this case, the dynamic object edit 394 stores 
dynamic objects in the disk 31b at specific times or with 
respect to specific locations in the system 20. In the 
case of the embodiment shown in FIG. 36, dynamic 
objects are formed and stored, as shown in FIG. 39, 
according to the conditions of time and location. 

Upon receiving a screen request with the condition 
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of time and location from the screen monitor Ma, the 
object request section 440 transmits the screen request 
information with the condition to the management ker- 
nel 14b. Upon receiving the screen request information 
with the condition, the management kernel 14b reads 
out one of the dynamic objects 422a, 422b, 422c and 
422d corresponding to the associated time and location 
from the disk 31b, and delivers the dynamic object to the 
object reception section 41 over the network 14a. The 
object reception section 41 has the delivered dynamic 
object 422a, 422b, 422c, 422d in the object execution 
environment 42, as in the operations shown in FIG. 21. 

If the dynamic object 422a, 422b, 422c, 422d is 
executed in the object execution environment 42, the 
screen monitor Ma is enabled to display a one-line dia- 
gram screen image corresponding to the state of the 
power system 20. 

In this context, the one-line diagram refers to a dia- 
gram showing the on/off state of switches of the power 
system and status information on the protection relay 
devices by shapes and colors of symbols and letters, as 
well as a diagram showing the active and reactive power 
flow of transmission lines and transformers or the volt- 
age of the bus. The power system is expressed in the 
form of a one-line diagram. 

The above description is directed to the case where 
the dynamic object edit section 394 forms the dynamic 
objects in accordance with the conditions of the time 
and location. However, needless to say, dynamic 
objects may be formed and stored in accordance with 
conditions based on one or more of a power plant, an 
area, a voltage level and a time, without departing from 
the spirit of the invention. 

The method of formation of dynamic objects is not 
limited. For example, instead of storing the dynamic 
objects in accordance with conditions, the dynamic 
object edit section 394 may form only one dynamic 
object so that when the dynamic object has been exe- 
cuted in the object execution environment 42, a portion 
of the dynamic object, which meets the condition, may 
be output. 

In the above description, when the display request 
has been issued from the screen monitor Ma, the on- 
line diagram screen image is displayed on the screen 
monitor Ma. When the display request has been issued 
from the screen monitor Mb, the one-line diagram 
screen image corresponding to the state of the power 
system 20 is similarly displayed on the screen monitor 
Mb. 

In the description, the screen images are displayed i 
on the screen monitors Ma and Mb. Needless to say, 
information for displaying the state of the system 20 in 
the form of a one-line diagram, voice or alarm or a com- 
bination thereof may be output from the computer 152, 
1 53 according to the same operations. t 

According to Embodiment 17 shown in FIG. 38, 
when the computer 152, 153 is constructed to output, 
upon request, information meeting the condition based 



on one or more of a power plant, an area, a voltage level 
and a time in accordance with the state of the power 
system 20, in the form of a one-line diagram, voice or 
alarm or a combination thereof, it should suffice to add 

5 the dynamic object edit section 394 to the corrputer 1 55 
and to add the static object 412 to the disk 31a. There is 
no need to provide the computer 152, 153 with a mem- 
ory for storing the software and to install it in the mem- 
ory. Therefore, the technique of Embodiment 1 7 is very 

w advantageous. 

FIG. 40 is a block diagram showing an embodiment 
of the power system monitor control system. In this 
embodiment messages are transmitted among object 
execution sections to call object functions from one 
is another. 

In FIG. 40, the parts common to those in FIG. 3 are 
denoted by like reference numerals and a description 
thereof is omitted. In this embodiment, a message 
exchange section 100 is newly added. The message 

20 exchange section 100 is a section for transmitting mes- 
sages among a plurality of object execution sections 
arranged in a distributed manner over a network to call 
object functions from one another, and receiving mes- 
sages having results of called functions. Thus, a distrib- 

25 uted process is realized among the object execution 
sections. 

FIG. 41 is a conceptual view of the message 
exchange, wherein messages are transmitted among 
the object execution sections 13-1 to 13-n via the mes- 
30 sage exchange section 100. According to this embodi- 
ment, the messages can be exchanged among the 
object execution sections 13-1 to 13-n and their func- 
tions can be called over the network. For example, the 
information input section, record object and display 
35 object can be executed in the different object execution 
sections connected over the network. In FIG. 41, the 
information input section is executed as an object. 

The term "message exchange section'* generally 
refers to a network such as LAN or WAN and communi- 
40 cation procedures for exchanging desired messages 
over the network. For example, the message exchange 
section comprises a network of TCP/IP and remote pro- 
cedure call (RPC) on the TCP/IP. According to this 
embodiment, the degree of freedom for selecting the 
#5 object execution section is increased. 

FIG. 42 is a conceptual view for explaining that the 
process performance of the entirety of the power sys- 
tem monitor control system deteriorates due to a low 
transmission speed between each object execution sec- 
>o tion and a network. The deterioration results from the 
fact that a network 90 for connecting an information 
input object 91 and each object execution section for a 
display object 94, a record object 93, etc. becomes a 
bottleneck. 

5 FIG. 43 shows the structure of an embodiment of 
the power system monitor control system, wherein the 
information transmission between the information input 
section and their associated objects can be performed 
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at high speed. As is shown in FIG. 43, a bottleneck due 
to a low-speed network can be avoided in the case 
where information input objects are arranged in a dis- 
tributed fashion and each object refers to information 
input to the information input section. 5 

!n FIG. 43, a low-speed network 90 is provided 
between an information input object 1 (91) and informa- 
tion input objects 2 (96), and a high-speed network 97 is 
provided between the information input objects 2 (96), 
on the one hand, and a monitor object (92), a record 10 
object (93), a display object (94) and a control object 

(95) , on the other. 

In the above structure, the information input object 
1 (91) immediately outputs gathered information to all 
information input objects 2 (96) without retaining it. The 15 
information input objects 2 (96) which have received the 
information operate in the same manner as the informa- 
tion input object shown in FIG. 2. 

Accordingly, even if the transmission speed of the 
network 90 between the information input objects 2 20 

(96) , which have received information, and the informa- 
tion input object 1 (91) is low, the information is passed 
through the low-speed network only once. The informa- 
tion, once input to the information input objects 2 (96), is 
transmitted at any time through the high-speed network 25 
97 between the information input objects 2 (96) and 
each object execution object 92-95. Therefore, the effi- 
ciency of information exchange is not degraded. 

FIG. 44 shows the structure of an embodiment of 
the monitor control system. In this embodiment, even if 30 
the number of times of calls of objects is increased, the 
overhead for distributing the objects does not increase. 
For this purpose, the object distributed from the object 
storage section is held in an object hold section 140 for 
a predetermined time period. 35 

The object execution section 13 comprises the fol- 
lowing, as shown in FIG. 44: 

(1) object reception section 41, 

(2) object execution environment 42, 40 

(3) input/output device 43, and 

(4) object hold section 140. 

The elements (1) to (3) are the same as in the 
object execution section described with reference to 45 
FIG. 6, and these elements operate as illustrated in 
FIGS. 10 and 20. 

The element (4) operates as follows. 

The object hold section (4) holds the object so 
received by the object reception section 41 for a 
predetermined time period. Hereinafter, the object 
as stored is referred to as "cached object" Where 
there are two or more stored objects, these are 
generally called "cached object group." ss 
If the object management section 1 4 has instructed 
the execution of an object, the object hold section 
(4) determines whether the object is included in the 



cached object group. If the object is included, the 
object hold section (4) takes out the object from the 
cached object group and starts the execution of the 
object. 

If the object to be executed is not included in the 
cached object group, it is distributed from the object 
storage section 12 according to an ordinary proce- 
dure and is executed. This object is held in the 
object hold section 140 for a predetermined time 
period. 

According to the above operations, the method of 
instructing execution of the object between the object 
management section and the object execution section is 
changed to the following method comprising two steps: 

Stepl: 

The kind of the object is designated and then 
the execution of the object is instructed. If this 
object is held in the object execution section, the 
execution of the held object is started, and the fol- 
lowing step 2 is omitted. If the object is not held in 
the object execution section, the following step 2 is 
executed. 
Step 2: 

The object management section takes out the 
object to be executed from the object storage sec- 
tion and distributes it to the associated object exe- 
cution section. Then, the execution of the 
distributed object is instructed. 

The time period for which the object is to be held in 
the object hold section is freely chosen. For example, if 
the object hold section has an excess capacity for hold- 
ing the object, the object may be held as long as the 
capacity permits. Alternatively, each time the object 
execution section is initialized, the held object may be 
discarded. According to this embodiment, even if the 
frequency of distribution of dynamic functions 
increases, an increase in overhead for distribution of 
objects is prevented. 

FIG. 45 shows the structure of another embodiment 
of the monitor control system. In this embodiment, plural 
objects or object execution sections are arranged 
according to predetermined groups or grouped accord- 
ing to external conditions such as programs. 

For this purpose, a control section is provided for 
grouping plural objects or object execution sections 
when the plural objects or object execution sections 
cooperate to perform a monitor control over the net- 
work. 

In FIG. 45, the information input section 11, object 
storage section 12, object execution section 13, object 
management section 14 and message exchange sec- 
tion 100 are the same as were described in the preced- 
ing embodiments. 

A grouping control section 816 is newly provided in 
this embodiment. The grouping control section 816 
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groups objects or object execution sections into one or 
more object or object execution section groups. 
Although the grouping control section 816 can be real- 
ized by an object or an object execution section, it can 
also be constructed by a concept of the computer sys- 5 
tern as shown in, e.g. FIG. 6. 

Accordingly, the grouping control section groups 
objects or object execution sections discretely arranged 
over the network into one or more object or object exe- 
cution section groups. The to-be-monitored systems are ic 
monitored and controlled in units of a group and distrib- 
uted processing can be achieved among object or 
object execution section groups. 

Normal operations will now be described. The infor- 
mation input section 11, object storage section 12, is 
object execution section 13 and object management 
section 14 operate, as in Embodiment 1. The message 
exchange section 100 operates, as in embodiment 
shown in FIG. 40. 

The grouping control section 816 determines the 20 
groups of the objects or object execution sections for 
monitoring and controlling the range of to-be-monitored 
and controlled systems, on the basis of the information 
from the object management section 14, object execu- 
tion section 13, information input section 11, etc., with 25 
use of the message exchange section 100. 

The result of determination is reported to the object 
management section or object execution section via the 
message exchange section 100. FIG. 45 does not show 
the flow of data between the grouping control section 30 
and other sections, or message exchange sections for 
the flow of data. 

FIG. 46 shows a specified structure of the system of 
FIG. 45. In this embodiment, the information input sec- 
tion is also executed as an object. The display object 35 
and record object has been described above. Although 
the object management section 14 operates in the 
same manner as in FIG. 3, the objects, which can be 
executed, are limited by the grouping control section 
825. 

In FIG. 46, physically separated object execution 
sections, i.e. display object and record object, constitute 
an object execution section group 1 for performing a 
monitor control relating to the TC device 1. A record 
object and a display object in the same object execution 4s 
section constitute an object execution section group 2. 

According to this embodiment, plural objects or 
object execution sections can be grouped. For example, 
a specified information input section, record object, dis- 
play object, etc. (which can be executed in different so 
object execution sections connected over the network) 
can cooperate to monitor and control a specified sys- 
tem. 

The object execution sections may be discrete or 
associated in a specific group, as will be described ss 
below. 

The entirety of the to-be-monitored system is moni- 
tored and controlled by one or more object execution 



section groips. Alternatively, the to-be-monitored sys- 
tem is divided into some portions and monitored and 
controlled by one or more object execution section 
groups. Alternatively, there is provided a mechanism for 
grouping or separating objects. Specifically, the object 
grouping control section is enabled to be set under the 
following conditions. 

1) Static grouping/separating: based on the same 
technical idea as in the conventional system, to-be- 
monitored/controlled systems are fixed, and 
objects/object execution sections for monitoring 
and controlling are fixed. 

2) Dynamic grouping/separating: as has been 
described in other embodiments, the object/object 
execution section groups are dynamically set on the 
basis of a load or a fault of the object execution sec- 
tion, or the state of the process to be monitored. 

3) Prohibition of grouping: in connection with the 
separation of the dynamic grouping, a certain 
object/object execution section is prohibited from 
being grouped, in order to prevent the certain object 
or object group from adversely affecting another 
group (e.g. over-assignment or fault of objects.). 

According to this embodiment, the objects can be 
arranged in predetermined groups or grouped accord- 
ing to external conditions such as processes. Therefore, 
there is no need to adopt a conventional fixed system 
structure or to monitor/control fixed processes. The 
object execution sections can be efficiently used. 

FIG. 47 shows the structure of an embodiment of 
the monitor control system. 

In this embodiment, one object is executed by a plu- 
rality of object execution sections. A back-up manage- 
ment section 200 is newly added in this embodiment. 
The other parts are the same as shown in FIG. 2. 

The back-up management section 200 instructs 
piural object execution sections, which are arranged 
discretely over the network, to execute the same object, 
receives execution results, and determines a final result 
in the system. Since the same object is executed by two 
or more object execution sections, the following can be 
achieved. 

(1) Results of plural object execution sections are 
received, and the results can be used after confirm- 
ing the identity of the results. 

(2) After the object is executed by plural object exe- 
cution sections, an earliest received result can be 
used. 

(3) After the object is executed by plural object exe- 
cution sections, a normally calculated result can be 
used. 

(4) The object management section 14 sends an 
object to one object execution section. And then, 
the object management section 14 determines 
whether or not the one object execution section is 
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malfunctioned based on the instruction from the 
back-up management section 200. Resulting in 
that, if the object management section 14 deter- 
mines the one object execution section is malfunc- 
tioned, the object management section 1 4 send the s 
object which is sent to the one object execution sec- 
tion to an another object execution section. There- 
fore, in this case, the back-up function can be 
obtained. 

10 

FIG. 48 is a conceptual view of the operation of the 
system. A back-up request section 201 request the 
object management section 14 to effect double execu- 
tion of an object containing both a program and data. 
The object management section 14 transmits the same is 
object from the object request section to the object exe- 
cution section (1) 13-1 and object execution section (2) 
13-2. 

According to this embodiment, the same object can 
be executed by the two or more object execution sec- 20 
tions. Thus, the above operations (1) to (3) can be 
achieved, and a back-up system can be easily con- 
structed without preparing special software for back-up 
process. Therefore, the reliability of the system can be 
enhanced. 25 

FIG. 49 shows the structure of another embodiment 
of the monitor control system. In this embodiment, an 
operation after alteration of a program or data can be 
confirmed. In a power system monitor control system, 
alteration of a program or data is frequently made. 30 

In the conventional power system monitor control 
system, when an operation confirmation test is per- 
formed after a program or data is altered, one or more 
computers are separated from an operating computer in 
order to prevent influence on the operating system. 3S 

For example, in the typical conventional distributed- 
type power system monitor control system shown in 
FIG. 1, in order to test an altered program in the moni- 
toring computer B 71 , the computer 72 needs to be sep- 
arated from the other operating computers. 40 

In addition, in order to test the computer 72, other 
computers (e.g. recording computer C 73), too, need to 
be separated from the operating system. 

However, in the conventional power system monitor 
control system, the operation confirmation tests of 45 
altered programs or data are carried out by separating 
part of the computers from the operating system, the 
functions of the separated computer cannot be exe- 
cuted. 

In a system wherein one function is performed by so 
plural computers to enhance reliability, the function of 
the operating system is not damaged even if one or 
more computers are separated for program confirma- 
tion tests. However, in case the operating computer is 
halted due to some fault during the operation conf irma- ss 
tion test, the function which is being confirmed cannot 
be achieved due to a fault, e.g. disability of back-up. 

In the present embodiment, the object storage sec- 



tion 12 comprises a version management section 32 
and an auxiliary memory device 31 in order to perform 
an operation test of part or entirety of the power system 
monitor control system. 

The version management section 32 manages plu- 
ral objects of different versions. In addition, if the version 
management section 32 receives an object request 
message 621 from the object management section 14, 
the section 32 selects an object 622 of a required ver- 
sion from the auxiliary memory device 31 and outputs it 
to the object management section 14. 

The object storage section stores various pro- 
grams, data, or various objects containing the programs 
and data for monitoring and controlling the power sys- 
tem. In this case, the object storage section can store 
plural objects which are the same object of different ver- 
sions. The stored objects are supplied to the object exe- 
cution section via the object management section. 

The operations of the present system will now be 
described. The object management section 14 sends 
the object request message 621 to the object storage 
section 12. The object request message 621 contains 
the object name and the object version. The version 
management section 32 of object storage section 12 
decodes the object request message 621 , reads out the 
associated object 622 from the auxiliary memory device 
31 , and sends it to the object management section 1 4. 

The version management section 32 reads out the 
associated object on the basis of the object name and 
object version by any one of the following methods: 

(1) Reading out an object with which the object 
name and object version agree; 

(2) Reading out an object with which the object 
name agrees and to which the object version is 
closest; or 

(3) Reading out an object irrespective of the object 
version if only one object has the same object 
name. 

The version management section 32 has a function 
of reading out the associated object from plural objects. 

According to the present embodiment, the following 
advantages can be attained since the object storage 
section stores plural objects of different versions: 

(1) The objects of the same function and different 
versions are read out, whereby the operation confir- 
mation test can be performed in connection with the 
alteration of the program or data; 

(2) The operation confirmation test can be per- 
formed without hatting the operating computer; and 

(3) The operation confirmation test can be per- 
formed without adversely affecting the operating 
computer. 

It is to be noted that a CRT device may be a VDU 
(Video Display Unit). 
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The present embodiment of the invention includes 
a medium storing programs for achieving the functions 
of the power system monitor control system comprising 
the information input section for inputting the informa- 
tion about the state of the to-be-monitored system, 
which varies with the passing of time; the object storage 
section for storing software comprising a program, data 
or both program and data, which achieve part or all of 
the functions of displaying, monitoring, recording, con- 
trolling and operating-supporting the state of the sys- 
tem, on the basis of information about the state of the 
system input from the information input section; the 
object management section for distributing the objects 
stored in the object storage section; and at least one 
object execution section for executing part or all the 
functions of the displaying, monitoring, recording, and 
operating-supporting the state of the system, by execut- 
ing the object distributed from the object management 
section. 

According to this medium, the programs recorded 
in the medium are read out into the computers and the 
programs are executed, whereby the power system 
monitor control system having the above advantages 
can be realized. 

As has been described above, the present inven- 
tion can provide a monitor control system wherein 
objects containing programs and data are distributed 
and the distributed objects are executed, whereby the 
functions are easily extended. 

Claims 

1 - A monitor control system characterized by compris- 
ing: 

information gather means (11) for gathering 
information about a state of a to-be-monitored 
and controlled system; 

object storage means (12) for storing one or 7. 
more objects for monitoring and controlling the 40 
to-be-monitored and controlled system; 
object management means (14) for supplying 
the object stored in the object storage means; 
and 8 

object execution means (13) for executing the 45 
object supplied from the object management 
means, on the basis of the information gath- 
ered by the information gather means. 

■■ 1718 monitor control system according to claim 1, so 
characterized in that said object comprises at least 9. 
one of a program and data for monitoring and con- 
trolling said to-be-monitored and controlled system. 

^ monitor control system according to claim 1, ss 
characterized in that said object management 
means comprises: 



take-out means (S92) for taking out a 
requested object from the objects stored in the 
object storage means; 

determination means (S93) for determining 
5 whether the object taken out by the take-out 

means is to be executed by the object execu- 
tion means of origin of request; and 
means for supplying the taken-out object to the 
object execution means of the origin of the 
w request when the determination means deter- 

mines that the taken-out object is to be exe- 
cuted by the object execution means of the 
origin of the request. 

is 4. The monitor control system according to claim 1, 
characterized in that said object management 
means comprises: 

take-out means for taking out a requested 
» object from the objects stored in the object stor- 

age means; and 

select means for selecting one of the object 
execution means to be executed the object 
taken out by the take-out means. 

»5 

5. The monitor control system according to claim 4, 
characterized in that said select means selects the 
object execution means having an optimally 
resource for executing the taken-out object, which 

o seems to execute the taken-out object in a shortest 
time period from the beginning to the end of execu- 
tion. 

6. The monitor control system according to claim 4, 
characterized in that said select means selects the 
object execution means with a minimum load of a 
computer. 

The monitor control system according to claim 4, 
characterized in that said select means selects the 
object execution means in which the requested 
object is cached. 

The monitor control system according to claim 1, 
characterized in that said object is executed by the 
object execution means to generate information for 
monitoring and controlling the to-be-monitored and 
controlled system on the basis of the information 
gathered by the information gather means. 

The monitor control system according to claim 1 ( 
characterized in that said object is executed by the 
object execution means to generate information for 
displaying a one-line diagram of a power system 
which is the to-be-monitored and controlled system, 
on the basis of the information gathered by the 
information gather means. 
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10. The monitor control system according to claim 1, 
characterized in that said object is executed by the 
object execution means to generate information 
indicating the state of the to-be-monitored and con- 
trolled system on the basis of the information gath- 5 
ered by the information gather means. 



the monitor control system further comprises 
control signal output means for generating a control 
signal for the to-be-monitored and controlled sys- 
tem on the basis of the control information, and out- 
putting the generated control signal to the to-be- 
monitored and controlled system. 



11. The monitor control system according to claim 1, 
characterized in that said object storage means 
stores: 10 

a first object for generating information for mon- 
itoring and controlling the to-be-monitored and 
controlled system on the basis of the informa- 
tion gathered by the information gather means; is 
and 

a second object for generating information indi- 
cating the state of the to-be-monitored and 
controlled system on the basis of the informa- 
tion gathered by the information gather means, 20 
and 

wherein said first object is executed by 
the object execution means to generate infor- 
mation for monitoring and controlling the to-be- 
monitored and controlled system on the basis 25 
of the information gathered by the information 
gather means, and 

said second object is executed by the 
object execution means to generate informa- 
tion indicating the state of the to-be-monitored 30 
and controlled system on the basis of the infor- 
mation generated by the first object. 

12. The monitor control system according to claim 1, 
characterized by further comprising: 35 

control information output means for outputting 
control information representing a control 
instruction for the to-be-monitored and control- 
led system; and 40 
control signal output means for generating a 
control signal for the to-be-monitored and con- 
trolled system on the basis of the control infor- 
mation output from the control information 
output means, and outputting the generated 45 
control signal to the to-be-monitored and con- 
trolled system. 

13. The monitor control system according to claim 1, 
characterized in that said object storage means so 
stores a first object for outputting control informa- 
tion representing a control instruction for the to-be- 
monitored and controlled system, 

said object execution means executes the 
first object supplied by the object management ss 
means, thereby outputting the control information 
representing the control instruction for the to-be- 
monitored and controlled system, and 



14. The monitor control system according to claim 1, 
characterized by further comprising: 

control information output means for outputting 
control information representing a control 
instruction tor the to-be-monitored and control- 
led system, 

wherein the object storage means 
stores a second object for generating a control 
signal for the to-be-monitored and controlled 
system, and outputting the generated control 
signal to the to-be-monitored and controlled 
system, and 

the object execution means executes 
the second object supplied by the object man- 
agement means, thereby generating the con- 
trol signal for the to-be-monitored and 
controlled system on the basis of the control 
information output from the control information 
output means, and outputting the generated 
control signal to the to-be-monitored and con- 
trolled system. 

15. The monitor control system according to claim 1, 
characterized in that said object storage means 
stores: 

a first object for outputting control information 
representing a control instruction for the to-be- 
monitored and controlled system, and 
a second object for generating a control signal 
for the to-be-monitored and controlled system 
and outputting the generated control signal to 
the to-be-monitored and controlled system, 
and 

wherein said object execution means 
executes the first object supplied by the object 
management means, thereby outputting the 
control information representing the control 
instruction for the to-be-monitored and control- 
led system, and executes the second object 
supplied by the object management means, 
thereby generating the control signal for the to- 
be-monitored and controlled system and out- 
putting the generated control signal to the to- 
be-monitored and controlled system. 

16. The monitor control system according to claim 1, 
characterized in that said object storage means 
stores: 
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a first object for outputting control information 
representing a control instruction for the to-be- 
monitored and controlled system, and generat- 
ing information for monitoring and controlling 
the to-be-monitored and controlled system on 5 
the basis of the information gathered by the 
information gather means; and 
a second object for generating a control signal 
for the to-be-monitored and controlled system 
on the basis of the control information and out- to 
putting the generated control signal to the to- 
be-monitored and controlled system, and 

wherein said object execution means 
executes the first object supplied by the object 
management means, thereby outputting the is 
control information representing the control 
instruction for the to-be-monitored and control- 
led system, and generating the information for 
monitoring and controlling the to-be-monitored 
and controlled system on the basis of the infer- 20 
mation gathered by the information gather 
means, and 

the object execution means executes 
the second object supplied by the object man- 
agement means, thereby generating the con- 25 
trol signal for the to-be-monitored and 
controlled system on the basis of the control 
information and outputting the generated con- 
trol signal to the to-be-monitored and controlled 
system. 30 

1 7. A monitor control system characterized by compris- 
ing: 

object storage means (12) for storing an object 35 
for monitoring and controlling a to-be-moni- 
tored and controlled system; 
object management means (14) for supplying 
the object stored in the object storage means; 
and 40 
an object execution means (13) for executing 
the object supplied from the object manage- 
ment means, 

wherein said object storage means 
stores a first object for outputting control infor- 4s 
mation representing a control instruction for the 
to-be-monitored and controlled system, 

said object execution means executes 
the first object supplied by the object manage- 
ment means, thereby outputting the control so 
information representing the control instruction 
for the to-be-monitored and controlled system, 
and 

the monitor control system further com- 
prises control signal output means for generat- 55 
ing a control signal for the to-be-monitored and 
controlled system on the basis of the control 
information, and outputting the generated con- 



trol signal to the to-be-monitored and controlled 
system. 

18. A monitor control system characterized by compris- 
ing: 

object storage means for storing an object for 
monitoring and controlling a to-be-monitored 
and controlled system; 

object management means (12) for supplying 
the object stored in the object storage means; 
an object execution means (14) for executing 
the object supplied from the object manage- 
ment means; and 

control information output means (13) for out- 
putting control information representing a con- 
trol instruction for the to-be-monitored and 
controlled system, 

wherein the object storage means 
stores a second object for generating a control 
signal for the to-be-monitored and controlled 
system on the basis of the control information 
and outputting the generated control signal to 
the to-be-monitored and controlled system, 
and 

wherein the object execution means 
executes the second object supplied by the 
object management means, thereby generat- 
ing the control signal for the to-be-monitored 
and controlled system on the basis of the con- 
trol information output from the control informa- 
tion output means and outputting the 
generated control signal to the to-be-monitored 
and controlled system. 

1 9. A monitor control system characterized by compris- 
ing: 

object storage means (12) for storing an object 
for monitoring and controlling a to-be-moni- 
tored and controlled system; 
object management means (14) for supplying 
the object stored in the object storage means; 
and 

object execution means (13) for executing the 
object supplied from the object management 
means, 

wherein said object storage means 
stores a first object for outputting control infor- 
mation representing a control instruction for the 
to-be-monitored and controlled system, and a 
second object for generating a control signal for 
the to-be-monitored and controlled system on 
the basis of the control information, and 

said object execution means executes 
the first object supplied by the object manage- 
ment means, thereby outputting the control 
information representing the control instruction 
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for the to-be-monitored and controlled system, 
and executes the second object supplied by the 
object management means, thereby generat- 
ing the control signal for the to-be-monitored 
and controlled system on the basis of the con- 5 
trol information, and outputting the generated 
control signal to the to-be-monitored and con- 
trolled system. 

20. A monitor control system characterized by compris- w 

ing: 

information gather means (11) for gathering 
information about a state of a to-be-monitored 
and controlled system; is 
first object storage means (12a) for storing a 
static object for monitoring and controlling the 
to-be-monitored and controlled system; 
forming means (394) for forming a dynamic 
object reflecting the state of the to-be-moni- so 
tored and controlled system from the static 
object stored in the first object storage means, 
by using the information gathered by the infor- 
mation gather means; 

second object storage means (12b) for storing 25 
the dynamic object formed by the forming 
means; 

object management means (14) for supplying 
the dynamic object stored in the second object 
storage means; and 30 
object execution means (13) for executing the 
dynamic object supplied from the object man- 
agement means. 

21. The monitor control system according to claim 20. 35 
characterized in that the object execution means 
further comprises object request means for 
requesting the dynamic object, and 

said object management means supplies the 
dynamic object to the object execution means 40 
which has requested the dynamic object. 

22. A monitor control system characterized by compris- 
ing: 

45 

information gather means (11) for gathering 
information about a state of a to-be-monitored 
and controlled system; 

first object storage means (12a) for storing a 
static object for monitoring and controlling the so 
to-be-monitored and controlled system; 
forming means (394) for forming a dynamic 
object reflecting the state of the to-be-moni- 
tored and controlled system from the static 
object stored in the first object storage means, ss 
by using the information gathered by the infor- 
mation gather means; 

second object storage means (12b) for storing 



the dynamic object formed by the forming 
means in association with predetermined con- 
ditions; 

object request means for requesting the object 
meeting a specific condition; 
object management means for selecting, from 
the dynamic objects stored in the second 
object storage means, the dynamic object 
meeting the specific condition requested by the 
object request means, and supplying the 
selected dynamic object; and 
object execution means (13) for executing the 
dynamic object supplied from the object man- 
agement means. 

23. The monitor control system according to claim 22, 
characterized in that the selected dynamic object is 
executed by the object execution means, thereby 
generating information representing the state of a 
power system which is the to-be-monitored and 
controlled system. 

24. The monitor control system according to claim 23, 
characterized in that the object execution means 
comprises: 

first object execution means for executing the 
object supplied by the object management 
means on the basis of the information gathered 
by the information gather means; and 
second object execution means for executing 
the object supplied by the object management 
means on the basis of the information gathered 
by the information gather means, and 

wherein the monitor control system fur- 
ther comprises call means for calling a function 
of the object executed by the first object execu- 
tion means to the second object execution 
means. 

25. The monitor control system according to claim 1, 
characterized in that the information gather means 
comprises: 

first information gather means for gathering 
information representing the state of part of the 
to-be-monitored and controlled system; and 
second information gather means for gathering 
information representing the state of the other 
part of the to-be-monitored and controlled sys- 
tem. 

26. The monitor control system according to claim 1, 
characterized in that the object execution means 
further comprises object hold means for holding the 
object supplied from the object management 
means. 



so 



25 



31 



61 



EP 0 875 826 A1 



27. The monitor control system according to claim 1 ( 
characterized in that the object execution means 
are provided discretely over a network, the discrete 
object execution means are grouped, and the 
object execution means belonging a specific group s 
of the grouped object execution means executes 
the object, thus monitoring and controlling the to- 
be-monitored and controlled system. 

28. The monitor control system according to claim 1 , w 
characterized in that the object execution means 
are provided discretely over a network, and 

the object management means supplies the 
object to an another object execution means in a 
case where the object execution means is malf unc- is 
tioned. 

29. The monitor control system according to claim 1 , 
characterized in that the object management 
means outputs an object request including version 20 
information of the object, and 

the object storage means, upon receiving 
the object request from the object management 
means, supplies to the object management means 
the object meeting the version information of the 25 
object request. 

30. A computer program product for operating a com- 
puter, said computer program product character- 
ized by comprising: 30 

a computer readable medium; 
first program instruction means for instructing a 
computer processor to supply one or more 
objects for monitoring and controlling a to-be- 35 
monitored and controlled system; 
second program instruction means for instruct- 
ing the computer processor to execute the sup- 
plied objects on the basis of information 
representing the state of the to-be-monitored 40 
and controlled system, 

wherein each of said program instruc- 
tion means is recorded on said medium in exe- 
cutable form and is loadable into the computer 
for execution by the processor. 45 

31 . The computer program product as set forth in claim 
30, characterized in that said object comprises at 
least one of a program and data for monitoring and 
controlling said to-be-monitored and controlled sys- so 
tern. 
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